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INTRODUCTION. 
Fifty-eight species of Decapods are elmmerated from the collec- 
tions examined by the au.t;hor. Three species described by other 
authors are inserted in systematic order, thus making the list com- 
plete to date for the Panama region. All the available material 
in the United States National Museum from Panama and Costa Rim 
is included;it ranges in age from the Oligocene (Culebra formation) 
to the Pleistocene. 
In the list of statioils and the table of distribution tho data relat- 
ing to Cirripedia from Dr. H. A. Pilsbry's report are included for  
convenience of reference. 
The literature on Panama Tertiary Decapds is so scanty thaC it 
is not surprising that nearly all of the forms now exanlined prove to 
be new. Six species previously described from living forms are here 
recorded from the Pleistocene (4 species) or the Pliocene (2 spe-
cies). Thirty-nine species are described as new, three are types of 
new genera, and one of these is the type of a new family, the Ga-
tuniidae. This is@an extremely large and massive crab and combines 
the characters of the well-known Recent families, the Cancridae and 
the Portunidas. The most remarkable occurrence is that of a mem-
ber of the Hexapodina.e, that subfamily of the Goneplacidae in which 
the legs of the last pair are wanting. This is a small group of Recent; 
crabs containing 5 genera and 8 species and is strictly Indo-Pacific. 
The species from the Oligocene of Panama is the first one observed- 
in a fossil state. Many other genera dealt with in this report have 
never before been fonnd fossil. Such are Pa;chycheZes, YetroZisths, 
Axizcs, Hepatus, Uumia, Leucosiiia, E u phyIm, Heteractaea, E w -
tium,BurypZaxl,and Gardboma. 
As in all large collections of fossil crustaceans there are a number 
of fragments whose position i s  problematic. Some of these can be 
determined as to genera, others as to family only. 
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LITERATURE OX TBlRTTARY DEQAPODS OF PANAMA. 
Bouvm,  E. L. Calappa Zurcheri, Crabe nouveau des terrains mip-
chnes de Panama. Bull. Mus. Hist. Nat. Paris, vol. 5, 1899, pp. 
189-192,P text-fig. 
CaZa@paxurcheri is not represented in the United States Geological Survey 
collections. 
TOULA,FRANZ.Die .jungtertiiirc: Fauna 170n Gatun am Panama-
kanal. 11.Teil. Jahrbuch der k. k. Geolog. Eeichsanstalt, 
Wien, vsl. 61,1911, pp. 487-530 (1-44), pls. 30? 31 (1,2). 
The hermit-crab (Petrochi~us)noted and figured by Toula (p. 511, pl. 30, fig. 
13) I have ventured to describe as a new species, combining as it does the char- 
acters of the two nearly related Recent species which inhabit opposite sides of 
the continent. The "Krabbensclzeren " of Toula (p. 512, pl. 30, fig. 14) are de-
scribed below as a species of CalMarznssa, C. tozcZni. 
BROIVN,AMOSP., and PIILSBRY, A.HEREY Fauna of the Gatun For- 
mation, Isthmt~s of Panama. 11. Proc. Acad. Nat. Sci. Pniln- 
delphia, vol. 64, Dec. 1912 (publ. Jan. 30,1913), pp. 500-519, pk. 
22-26. 
The author is indebted to Dr. H. A. Pilsbry for the loan of the specimens of 
CaElianassa in tee collection of the Philaclelplria Academy of Natural Sciences 
which were described by Brown and Filsbry. They have been critically com- 
pared with those collected by 'the United States Geological Survey. 
LIST OF STATIOIdS FROM WHIGIEI MATERIAL HAS BEEN EXAMINED, 
ARRANGED FROM THE EARLIEST TO THE LATEST, WITH THE 
SPECIES FOGND AT EACH. 
Xiation 6012a.1-Panama Canal Zone. One-quarter mile south of 
Empire Bridge. From lower dark clay beneath lower conglomerate. 
Culebra formation (lower part). Oligocene series. Collectors, 
D. F. MacDonald and T. 8T. Vaug11an; 1981. Bulanus (Hespcri- 
bulamus?) ,species. Qalliamassa lacunosa Rathbun. 
Xtation 6010.-Paaaanna Canal Zone. Near Panama Canal Station 
"1910," north sf Pedro Mip~e llocks. From dark clay. Culebra 
formation (lower part).  Oligocene series. Collectors, D. F. Mac-
Donald and T. BT*Vaughan; 1911. Mursia obscura Rathbun. 
Xpecimems i n  Mweum, -4cademy of NatwaZ Xciences, PKiZadel- 
pFjia.-Panama Canal Zone. Eas Cascadas section, Gaillard Cut. 
Lignitie layers about 65 feet below the base of Pecten bed at Tower 
W. Culebra, formation (central part). Oligocene series. Collector, 
Prof. William B. Scott; 1911. Callianassa scotti Brown and Pils- 
bry. CalZianassa spinuZosa Rathbun. Callianmsa qucadrata Rnt1-k-
bun. 
-
1Thg  station numbers refer to  the  station book of Cenozoic Invertebrate fossils of the 
United States National Museum. 
Xtation 60196.-Panama Canal Zone. Las Cascadas section, Gail- 
lard Cut. Four feet of dark, stratified tuff and clay immediately 
overlying the lower limestone bed. Culebra formation (upper part). 
Oligocene series. Collectors, D. F. MacDonald an& T. W. Vaughan; 
1.911. Callianassu sco tti Brown and Pilsbry. Ca'llinectes, species, 
Panopeus, species. 
Specimen in Mzcsezcm, Academy of Natural Sciences, Philadel- 
phia.-Costa Rica. Probably Culebra formation. Oligocene series ; 
labeled "Miocene." Collector, W. M. Gabb. Callianassa scotti 
Brown and Pilsbry. 
Xtation 6019c.-Panama Canal Zone. Eas Cascadas section, Gail- 
lard Cut. Lower part of lime-cemented soft gray to olive-colored 
limestone, with centrnl parting of dark clay. The first hard, limy 
sandstone bed above the lower limestone and just above 60893. 
Culebr& formation (upper park). Oligocene series. Collectors, 
D. F. MacDonald allid T. W. Vaanghan ; 119111. Callianasste vatcghlani 
Rathbun (probably). Call~anassa2, species. Bepatus, species. 
Xtation 6019e.Pana.ina Canal Zone. Eas Cascadas section, Gail- 
lard Cut. Third hard sandstone bed from bottom. Cialebra forma- 
tion (upper part). Oligocene series. Collectors, Pa. F. MacDonald 
and T. W. Vaughan; 1911. CaZZanassa stridens Rathbun. 
Station 6018c.-Panama Canal Zone. Gnillard Cut. Top part of 
limy sandstone below upper conglomerate, near foot ' of stairs. 
Cnlebra formation (tapper part). Oligocene series. Collectors, 
D. F. MacDonald and T. 17. Vaughan; 1911. Natantia, family, 
genus, and species indeterminable. Callianassa, species. CaZZinectes, 
species. Euryplax mleebrensis Rathbun. 
Station 602Oa.-Panama Canal Zone. Eas Cascadas section, 
Gaillard Cut. Lowest f ossilif erous bed. Third bed below lowest 
limestone beds separated by rows of nodules. Culebra formation 
(lower part of upper half). Oligocene series. Collectors, D. P. 
MacDonald and T. W. Vaughan; 1911. BaZanus (Hesperiba-
lanus?), sp. Axius 2netimZatzcs Rathbun. CalZimzassa scali$ Bath- 
bun. CalZianassa elorzgata Eathbun. Calliafiassa c~assirnmaa Rath- 
bun, Callianassa spinulosa Rathbun. Callianassa pzeadratu Ra th- 
bun. Callianassa ab breuiata Rathbun. CaZZiannssn mayna Bath-
bun. Goniochele ? urmata Rathbun. Cakppella- pz~aelrispinu Bath- 
bun. Callinectes reticulatus Bathbun. Thaumastoplax prima Rath- 
bun. Brachyrhynchn, .family, genus, and two species indeterminable. 
Xiation 6025.-Panama Canal Zone. About 200 yards south of 
southern end of switch a t  Bohio Ridge station, relocated line Panama 
Railroad. Foraminifera1 marl and coarse sandstone. Culebra for- 
mation (upper part). Oligocene series. Collectors, D. F. Mac-
Donald and T. W. Vaughan ; 1911. CarpiJizcs, species. 
3126 BULLErlN 103, UNITED STATES NATIONAL MUSEUM. 
Xtation 6Ol9g.-Panamn Canal Zone. Las Cascadas section, Gail-
lard Cut. Fifth or topmost limestone. Emperador limestone. Oli-
gocene series. Collectors, D. F. MacDonald and T. W. Vaughnn; 
1911. Ma;mbmchium, species. CuZJia~msaf erlzu7k Rathbun. Afu'v-
&a macdonaircli Rathbun. Pa&heaope panammis  Rathbun. 
Station. 6003.-Panama Canal Zone. Gatun section A, bed A (bot-
tom of section). Gatun formation (lower part). Miocene series. 
Collector, D. F. MacDonald. C!aZlinnat~sncmssn Rathblrul. 
Station 6039a.-Panania Canal Zone. One-f otlrth to one-half mile 
beyond Camp Cotton toward Monte Lirio. From lowest horizon in 
big cut. Gntun formation (lower part). Miocene series. Col-
lectors, D. F. MacDonald and T. W. Vniughan; 1911. CalZ~w88a  
2iaaghmi Rathbun. 
Xta8ion GO33b.-Panama Canal Zone. Gatun section. Upper part 
of lowest bed. Gatun formatioi~. Miocene series. Collectors, I>. Hi". 
MacDonald and T. W. Vaughan; 1911. Lepas hjudicatn Pilsbry. 
!Cfafiuazin promifa; Rathbun. 
XtaPion 60c38.-Panama Canal Zone. One and one-half to 2 miles 
beyond Camp Cotton tov7arcl Monte Lirio. Frorh 85-foot cut on 
north side of big swamp on relocated line, P.R. R. Gzet~~nfosn~atiorr, 
Miocene scries. Collectors, D. %. MacDonald and T. W. VaugI1an: 
1911. Bakaws concavzcs ~a&eptatzcs Pilsbry. CaZlianassa vazlghani 
Rathbun Gatunia proavita; Rathbun. ' 
Statiogz 5900.-Panama Canal Zone. Gatun Locks. Gatun forn~d- 
tion. Miocene series. Collector, D. F. MacDonald; May, 193.1. 
Gatulaia prouvita Rathbun. 
CafaZogzleNo. 113706, U.S.N.Rf.--Panama Canal Zone. Near Gs-
tun. Gatun formation ( 8 ) . Miocene series. Labeled "Miocene." 
Collector, Rev. J. Bowell. Gatunin proauitcl Bathban. 
Ktation 5659.-Panama Cnlanl Zone. Near Gatun Darn. Ga tm  
formation. Miocene series. Collector, one of the workmen ; shipped 
by D. F, MacDonalld; 1911. Gatunin proaviia Eathbnn. 
Catalogae No. 135g18, G.8.N.M.-Panama Canal Zone. Gatun 
beds. Gatun fornation. Miocene series. Collector, R. T. Hill. 
Calkianassa Ailti W at hbun. 
Catalogue No. 135819, U.8.N.M.-Panama Canal Zone. Gahun 
beds. Gatun formation. Miocene series. Collector, K. T. -Hi41. 
Nu~s i l i a  ecrjstuta Rathbun. 
Xtation 6S&'$k.--Costa Xica. Unm:ann Htiver ; tenth fossilliferous 
zone below the uppermost one of the section. Probebly equivalent 
to Gatun formation. Miocene series. Collector, D. F. IvIacDonalcl; 
1911. Euphylnx forti- Rnthbim. 
Station 588gj.-Costa Rica. Banana River; ninth fossiliferons 
zone below the uppermost one of the section. Probably equivalent to 
Gatun formation. Miocene series. Collector, D. B. MacDonalci ; 
1911. EwphyZnx cnlZ+hectias Rathbun. 
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Station 588Ri.-Costa Rica. Banana River; eighth fossiliferot~s 
one below the uppermost one of the section. Probably equivalent 
Gatwn formation. Miocene series. Collector, D. F. MacDonald; 
11.. CalZi~7~.ectesdeclivis IRathbtln. 
Station 5985%-Costa Rica. Banana River; seventh Fossiliferous 
ne below the uppermost one of the section. Probably equivalent to 
atun forlation. Miocene series. Collector, D. I?. Ma.cDonald; 
911. Eeucosilia 6a~o~nensisBathbun. 
Xtation 588!g.--Costa W'ica. Banana River; sixth fosi1ifer~us 
one below the uppermost one of the section. Probably equivalent to 
atun formation. Miocene series. Collechor, D. F. MacDona3d ; 
11. Leucosilia 6arzamnais Rat.hbun. 
AStation 588gf.-Costa Rica. Banana River ; fif tli fossiliferous 
below the uppermost one of t"lie section. Probably equivalent td 
n formation. Miocene series. Collector, D. F. MacDonald ; 
. Lezccosilia barnatnewis Rathbun. 
Cntalogzce No. 32?&87, U.X.N.M.-Costa Eica. Moin Mill, near 
imon. Probably equivalent to Gatula formation. Miocene series, 
oll.ector, 11. Pittier. QccZZianassa {moinfinsis Eahhbuii. 
iS'tatz'o92. 688&-Costa Rica. Moiiz Hill; t,l.lird fossiliferous zone 
elow the uppermost ; -just above level of the rails in railway cut-
robably equivalent to Gatun formation. Miocene series. Col-
or>D. F.MacDonuld ; 1988. C'criliamssa ~no.i~;,e~zsisRathbun. 
tatiola 5906a.-Panama Cana.1 Z0n.e. Chagres River, 50 to 75 feet;. 
elom those of (1'7~)" 55905 " in lighter colored liinestane according 
incomplete evidence. Pliocene series. Collector, D. F. Mac-
onald ;May, 1981. BezIan,us g lyp topofmaPilsbry. 
trnti0.n 5903.--Panama Canal Zone. From across Chagres Biver 
probably 220 to  225 feet above level of river, top of hill opposite 
aj uela. Gray tuf aceous limestone. Pliocene series. Col.lector, 
. F. MacDonald; Miy, 1981.. BaJamzls gZypLopornu, Pilsbry. 
8tatia.n 1@69.-Costa Rica. City of Port  Limon. Port Limon 
ormation. Pliocene series. Collector, Dr. L. A. Wailes. Pa-
ycheles Zatw Bathbun. P&oZ&ths uwitus Rathbun. C h p p a  
ostaricana Rathbui. Ee t e ~a c t a e a  Zuna$a (Millie Edwards and 
lacas). Oardisoma! guanhzcnzi Latreille. 
Station 5886.-Mexico. From the Sayula District of Chiapas 
n the Arroyo Chapapoapam. Pliocene series. Collectors, Dr.. 
.IT. Hayes and others, 1911. BaZams  g l y p t o p o w  Pilsbry. 
fitation 6038.-Panama Canal Zone. From black mud from Sower 
nd of Gntun Locks. Pleistocelie series. Collector, D. F. MacDon-
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Stubion 5867.-Panama Canal Zone. From dark mud formation, 
about 10 feet above present sea level, near lower end of Gatun Locks. 
Pleistocene series. Collector, D. F. la4acDonald ; April, 1911. Bn-
,lanus e bumzezcs Gaulid. 
XtlRtiom 5868.-Panama Canal Zone. From Mount Rope. Swamp 
ditch. Black mud formation. Pleistocene series. Collector, D. I?. 
MacDonalid; April, 1911. BaZams eburnezcs Gould. 
Xtatiom 5860.-Panama Canal Zone. Near Mount Hope in ditch 
through swampy grouncl. About one-f our th mile from present sea 
beach and about 6 to 8 feet above high tide. Pleistocene series. 
Collector, D. F. MacDonald ;April, 1911. ilfacrobrckchizkm?, species. 
~ l~eph jwpscosdntzcs Rathbun. Neph~op s ,species. daius?,  species. 
11epn.tus chZiensis Ilr4ilne Edwards. QuZqa ) ~  finmmea (Herbst). 
i=euc~.siZiajuriqaei (Saussure). Leucosiidae, genus and species indo- 
terainable. Are?zat?ua, species. Paaopezes aaa8epurpzerezks Rathbun. 
Panopeus triclen tatus Rathbun. Eicrytiurn cren,uZutum Rathbun. 
Ucn macrodacty izes (Milne Edwards and Lucas) . Parthpqzope pihis-
i! ocer/zica RszClibun. 
I n  the following table the Cirrilredia (see pp. 185-158) are in- 
eluded with the Decapoda. The letter ''n 9' after a name in the first 
column indicates a new species or a new genus. The numerical head-
ings r d e r  to the same stations as in the above list b i t  are arranged 
serially instead of chronologically. 
-- 
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DESCRIPTIONS O F  SPECIES. 
Subclass MALACOSTRACA. 
Order DECAPODA. 

Suborder NATANTIA. 

Family, genus,and species indeterminable. 
Plate 57, fig. 1. 
Lomliity.-Panama Canal Zone. Top part of limy sandstone below 
upper conglomerate, near foot of stairs, Gaillard Cut. Upper 
of Clalebra formation. Oligocene series. D. F. 3facDsnald and 
T.W. Vaughan, collcehors. 1911. Station 6012~. Cat. Wo. 324267, 
U.S.N.M. 
Mate.l.ial.-One specimen showing three segments from the pleon 
of n shrimp. Pleon compressed laterally. Each of the two overlap-
ping segments has the posterior angle prcclueed backward in a 
rou~zdedlobe of moderate size. 
Family PAEAEl1ONIDA.E. 
MACRBBBIACHIUM, species. 
Plate 57, figs. 4 and 5. 
Locality.-Panama Canal Zone. Las Cascadas section, (;aillard 
Cut. From fifth or topmost limestone. Emperados limestone. Oli-
gocene series. D. F. MacDonaM and T. W. Vaughxn, collectors, 
1911. Station 6019g. Cat. No. 324256, U.S.W.M. 
Nate&aZ.--One propocit~sof left cheliped, minus finger. Slightly 
compressed, subeylindricnl. Some of the outer crnst is lacking, but 
in general, the segment widens rapidly for the proximal two-fifths, 
then widens gradually at the middle, but not a t  a11 in the distal two-
frftlls. There is no shallow s ims  in the lower margin behind the 
finger, as in 31. jamnicense,l N .  nct~mth?~'~"us and ohhers;pccnameme 
neither is the palm like that of 3f.n~exicantvm,?which is not at a14 
eonvex below, and has subparallel margins. 
The specimen resembles Macrobrachi.cm more than it does any 
marine genus now existing in Panarnittn waters. 
1Camcer (Astacz~s)jaw~aicensisHerbst, Natur. Brabben u. Hrebse, vol. 2,  1792, p. 57, 
pl. 27, fig. 2. 
ZRathbun, in  Smithson. AIisc. Coll., vol. 59, No .  13, 1912,p. 1. 
aPalaemon mea3cmtas Baussure, MCm. Soc. Pilys. Hist. Mat. Gleneve, vol. 14, 1888, 
p. 488 t621, pl. 4, flgs. 27, 27a. 
1 
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1femu;l.eme.fits.-Length of palm, 13 mm. ;width, 4.3 mm. ; thick-
ness, 3.1 mm. 
MACBOBRACHIIUM?, species. 
Plate 57, fig. 9. 
LocaZity.-Panama Canal Zone. From near Mount Mope in ditch 
through swampy ground. About one-quarter mile from present sea 
beach, 6 to 3 feet above high tide. Pleistocene series. H). F. Mzc-
Donald, collector. A I l l  Station 5850. Cat. No. 324248, 
U.S.N.M. 
Mate&xZ.--One segment. (perhaps thc carpus) of the second or  
large pair of chelipeds, probably the left one. Subcylindrical, en-
larging gradually to the distal end, slightly curved, a longitudinal 
*_L 	 pow of 5 low conical spines irregularly spaced. 
Measurceme.nts.--Length, 9.5 m.; diameter, 1.7 mm. 
Suborder REPTANTIA. 
NEPHBOPS COSTATUS, new sascien. 
Plate 57, figs. 33-17. 
Tyf~e-loccl,Zity.--%Ba~a~m:i From neaz Mount Hope inCanal Zone. 
ditch through s.il.re1iapg7gron~r l .iibout one-ql:arter anile from present, 
sea beach, 6 to 8 feet :tbo"v-e high tide. PIcistscene series. 33. P. 
BIacDonald, collector. April, 1911. Station 5850. 
Types.---Cat. No. 321246, U.S.K.M. 
kfaterinZ.-Three dactpli of left cheliped, one of which is fairly 
complete and is taken as the holotypc; the other sp~eirulens show 
only the clistal ha l f  or  t~v~-tkhirds,A fourth speci~nen (distal hailf 
only) represents n fixed finger perhaps ancl if so belongs on the left  
side. 
120lo&ype.-Length 9.5 mm. In dorsal view the inner or right mar- 
gin is sinuous, the tip curved strongly inward; viewed from the 
inside, both edges are sinuous, curving downward toward the tip. 
Upper and lower surfaces a little flattened. Five longitudinal 
costae, 2 dorsal, 2 ventral, 1inner; each costa marked by a line of 
fine granules, with a row of punctae adjacent. On the proximal half 
there is some intercostal granulation. Prehensile edge armed with 
fine teelth and divided into 3 sinuses separated by 2 large teeth; the 
distal of these has its distal edge normal and its proximal edge 
oblique to the margin of the dactylus ;the top of the other large tooth 
is broken off; the terminal bay has a somewhat enlarged, but still 
small, tooth at its rniddle. 
Paratypes.-(a,) Distal half of dactylus, but with small tip lack- 
ing, sarne width as holotype; terminal sinus same leagth hut more 
eurvcd, so that the distal border of the boundary tooth is slmlrler ; 
middle sinus half as long, nondentate, 11ext boundary kooteh broader 
than in helotype. 
( b )  Dactylus with proximal end lacking, same width as holstype, 
costae more rounded, terminal sinus a little shorter, boundary tooth 
with end missing, enlarged middle tooth better developed than in 
holotype, pointing obliq~rely distad ; middle sinus longer, boundary 
tooth broken. 
( c )  Propodal ( 1 )  finger broatler than the others, showing one 
sinus nearly equal to 2 sinuses of the l-aolotype and limited by a large 
tooth with nearly equal sides. 
I have placed this species in iJ'ephrops on account of the ribbed 
fingers irregularly toothed. The ~rariatiorns in the dactyl may rcprr-
sent either individual or sexual i.;xriation. 
Plate 57, figs. 25 and 26. 
Loca2ity.-Panama Canal Zone. Pram near Mount Hope in ditch 
through swampy ground. About one-quarter mile from present sea 
beach, 6 to 8.feet above high tid?. Pleistocene series. D. F. Mae-
Do~l.akd,collector. April, 1911. Station 5850. Cat. No. 324249, 
1J.S.N.M. 
MateriuZ.--Dactylus of right cheliped, 12 mrm. long; distal half 
moderately curved toward the propodal finger, but the whole fiiger 
strongly curved downward ; 6 strong, longitudinal costae, 3 dorsal, 
1marginal, 2 veatral; ahout 9 lines of punctae; the prehensile teeth, 
36 in all, are larger and more projecting in that two-fifths of the 
rm~srginjust posterior to $he middle. 
After the above description was written the proximal half of the 
specimen was accidentally crushed and destroyed. 
Althougl~ the dactylus is much more curved than in any species of 
Nephrops, yet its ornamentation is so similar to  that of the preced- 
ing species, N. coost$atus, that i t  is referred to the same genus. 
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Tribe ANOMUW. 
Superfamily GALATHEIDEA. 
Family PORCELLANIDAE. 
PACMYGICIELES LATUS, new species. 
Plate 5'7, figs. 21-23. 
Type-tocaZity.-Costn Rica ; Port Limon. Pliocene series. Dr. 
L. A. IaTailw, collector. Station 4269. Holotype, left manus with 
propodal finger; inner proximal comer of manus broken off. Para-
type, left manus, mith both fingcrs; proximal portion of rnanus 
broken off. 
Type.-Cat. No. 324264, U.S.N.M. 

Memzc~emts.-Width of palm, 4.6 mm.; length of same to sinus, 

5.1 mm.; length to end of finger, 6.7 mm.; greatest thickness, 2.3 nun. 
Bolotype.-Outer and inner margins thick and strongly curved 
h dorsal view; upper surface corered mith granules crowded to-
gether and of varying size; the grnonles are continued on the outer 
surface and st little way on the uiider surface; they are then replaced 
by sq~~amiformgranules and short rugae which are continued over 
the inner surface. Therc are no rnargbal lines indicated. At the 
dista,t end, the width from the articulating condyle to the inner angle 
is nearly as great as to the outer margin. The fixed finger is short 
and stout, width subequal to lei~g%h; a bit of the tip is, however, 
missing; a low tooth occupies the greater part of the basal half of 
tho prehensile edge. 
Pwatype.-Smaller than the holotype and much morn so that the 
granulation is not well marked. Tooth at  base of immovable finger 
minute. Movable finger very sho1.t and broad, granulate, wit11 a 
basal prehensile tootli, its surface granulate. 
In  general shape and granulation, this form resembles the manus 
of the Recent P. grossigna?zzcs (GuGrin) from Pen1 and Chile, but in  
the latter the outer margin is paved with larger granules forming a 
definite edge, and the propodal finger is longer and more curved. 
&. PETROLISTHE8 AVJTUB, nev species. 
Type-Zocdity.-Costa Rica ; Port Limon. Pliocelie series. Dr. 
L. A. Wailes, collector. Sta,tion 4269. 
Type.--Cat. No. 324266, U.S.N.M. 
Holo&ype.-Palm of left cheliped, slzswing the greater part of the 
upper and lower surfaces inc,luding the irmer margin and the distal 
-- 
articulating edge of the lower surface. Outer edge, proximal end, 
and finger missing. Upper surface covered with coarse granulated 
striae of very diBerent lengths, varying from 1 to 10 or 12 granules, 
and arranged obliquely longitudinally. Lower surf ace covered with 
curved, wavy and punctate striae starting aln~oskat  right angles with 
the inner margin, curving slightly forward and then abruptly back- 
ward; so that the greater part is more longitudinal than transverse ; 
the striae are ssme~vhat subdivided and followed outwardly by 
shorter striae; at he inner end they terminabe abruptly, so that fro111 
above they hsve the appearance of 13 truncated shallow teeth. 
Length 5.2 mm. 
This manus ~esembles that of two common recent species, P. 
aamzatu8(Gibbes)" and P. galathinua (Bosc)',both Pound on the At-
lantic as well a s  on the Pacific side of the continent. The upper 
surface of the palm is similar in F'. n m t u s ,  that is, it is ornamented 
with short, irregular striae, which are, h s ~ ~ e v e r ~parallel to the inner 
margin, while in  $he fossil form they diverge proximally from the 
margin. The lower surface of Y.afuitus,on the other hand, resembles 
more closely that of P. yalathiwm, but in the latter, the striae trend 
more strongly forward on leaving the inner margin, and that margin 
itself is noC formed of such stron-nglymarked teeth. 
Superfamily THALASSINIDEA. 
Family AXIIDAF,. 
ATXUS RETICULATUS, new species. 
Plate 57, figs. 2 and 3. 
Type-ZocaZitp.-Panama Canal Zone. Lias Cascadas section, Gail- 
lard Cut. Froin lowest f~ss i l i fe~ous  Third bed below lowest bed. 
linaestone beds separated by rows of nodules. Lower part of upper 
half of Culebra formation. Oligocene series. D. F. NIacDonald 
nd T. %V.'Vaughm, collectors. 1911. Station 6020a. 
adotype.-Cat. No. 324260, U.S.N.M. Left propodus of first 
ereiopd, embedded in a nodule and showing the finger and the 
reahr park of the, palm, except t,he proximal end and the distal 
pper corner. An impression of the same is shown in another piece 
f hhe nodule. TIae segment as uncovered is 14.3 m ~ n .long, greatest 
height 5 mm., length of finger 7 mm. The palm is greatly swollen 
and at the top rollnds over into a broad upper surfme about 2.4 mm. 
width. The shell is considerably cracked and ira life may not have 
en as thick as.i t  appears. The lower margin is sinuous, forming a 
y at about the distal third of the palm; so f a r  as the edge is pre- 
ved it is formed of sraall bead granules. The outer and -upper 
rface is ornamented with granules irregular in size and disposi- 
1 PorceZlanu armata Gibbes, Proc. Amer. Assoc. Adv. SeF, pol. 3, 1850, p. 190. 
2 Porcellarsa. .r/alat??,,innBose, EIist. Nzt.  Crust., vo!. 1,1802, p. 233, pl. 6, fig. 2. 
I 
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tion, larger and thicker on the distal part midway between upper 
and lower margins, elsewhere smaller and to a large extent formilag a 
retic~11ate pattern; proxin~ally on the upper part of the outer surface 
the raised reticulate lines are smooth, or non-granulate. 
The outer surface of the finger is rather regularly tapering, the 
lower margin directed slightly upward, the superior margin nearly 
straight; surface smooth; finger thick, the upper surface oblique or 
beveled; traces of fiue teeth are visiblc on khe pr~hemtsileedge. 
AXIUS ?, species. 
Plate 57, fig. 10. 
Eoca~~;ity.--Pal~arraa Fro111 near 31ount %-Hope, in ditchC nal Zone. 
through swampy ground. About one-quarter mile from presen* sea 
beach, 6 to 8 feet above high tide. Pleistocene series. D. I?. Mac-
Donald, collector. A-pril, 1911. Station 5850. Cat. No. 324250, 
U.S.N.N!. 
NaferiaL-A single movable spine, 6.7 mm. long, with the t i p  
broken off, resembles the styloid scaphocerite or movable acicle of the 
ouker antenna of some species of Axius. The spine is somewhat 
&-angled, the most acute edge being dorsal, the two blunt edges being 
nearer together a i ~ d  ventral. There are a few punctae: 4 large ones 
in a row on the ventral surface; 2 large, external, far  apart, just 
below the upper margin; 4 small ones, internal, 3 of which form a 
triangle near the middle, while the other is nearer the distal end. 
Family CALLIANASSIDAE. 
KEY TO TAE SPECIES O F  CALLIANASSA 3ZERE DESCRIBED. 
The material is insuiiicient to dlistingrxish between the larger and 
the smaller chela of the same pair, which also may vary in shape and 
size in the two sexes. 
A'. 31anus and carpus meeting in an oblique line. 
B1.Lower margin of manus serrated-------------------------ovaIis,p. 3135 
E2.Lower margin of manus smooth -----------__--------------Zaczc'pzo,p. 3138 
A'. Manus and carpus meeting ill a vertical line. 
B1.Lower margin of manus directed forward 2nd upu-asd,a t  least in part. 
C1.P~ l n l a rportion of manus distinctly longer than liigh. 
Dl. Palm coinpressed. 
El. Palm elongate; margins k$rongly eonrergent--------eEo~~CLtCL,p. I39 
EZ.Palin less elongate; margins moderately convergent---scotii, p. 3140 
D" Palm swollen -------------------------------------anoinensis, p. 3142 
@". Palmar portion of lnanus about as long as high, or shorter. Upper 
margin of mailus clirected forward and downward toward the lower 
margin. 
D1. I~m~xlovskblcfinger very thin, a crdss-section near its base being more 
than twice as long as wide. A strong tooth in the sinus between the 
I , fingers or on1 the base of the immovable finger--------s2~i%?~loscc,p. 143 
D2.Irn~no\~ablefinger thicker, a cross section near its base being less 
than tx't~i:e zs long as  wide. k tooth in the siiins betweeii the Bngera 
but near ihe base of the dactylus ---------__-_------------tenztis, p. 144 
Aa. Mamls and carpus meeting in a vertical line-Continued. 
B2. Lower margin of illanus clirccted straight forward or rlearly so; Lhnt is, 
a t  right nngles to its proximal miargln. 
C1. Upper margin of mailus subparallel to lower margin. No tooth in 
sinus between fingers. C~I-P~ISmuch higher than long. 
Dl. Lower margin serrulate -------------------------- -quc~drata, p. 145 
DZ.Lower margin granulate touta, p. 146 
C2. Upper nlargiu of manus directed forward ancl downward toward lon~er 
margin. 
Dl. A large tooth in sinus between fingers and situated on base of im-
movable finger --------------------------------- abb eviatu, p. 147 
Da. A small tooth in sinus between fingers, and situated near movable 
finger. Carpus very little, if a t  all, higher than long- --hitti, p. 148 
D3. No tooth in sinus between fingers. Fingers long and strong. 
?)aughani,p. 148 
B? Lower inargin of manus unlrnown. A stridulating ridge lletir the hori- 
zontal upper margia str iden,  p. 151 
A', RIeeting of manus ancl carpus unknown. 
B'. 9rnmovahle finger slender. Distal articulating edge of manus crenulate 
and very oblique -----------------------------------crassimana p. 141 
B2. Only the dactylus known. 
C1.Dactylus of large size. Cross section a t  bilse subcylindrical. Pre-
hensile edge thin m a g %p. 151 
C2. Dactyllls half as long as preceding, more compressed. Prehensile 
edge thicker c r a s s ,  p. 152 
The 2 Callianassas to which specific names are not given are ex-
cluded from the above key. 
I CALLIANASSA OVALIS, new species. 
I Plate 59, figs. 1-4. 
Type-ZocaZify.-Panama Canal Zone. Las Cascadas section, Gail-
lard Cut. From lowest fossiliferot~s bed, third bed below lowest 
limestone beds separated by rows of nodules. Lower part of upper 
half of Culebra formation. Oligocene series. D. I?. MacDonsld 
and T. W. Vaughan, collectors. 1911, Station 6020a. Nolotype 
and one paratype. Cat. No. 324269, TJ.S.N.BI. 
2Zolotype.-A left chela with wrist and arm attached, and enclosed. 
in a nodule which is split in two. The specimen had been crushed, 
and the half nodule containing the impression shows also small 
pieces of the cheliped itself. Wrist and manus together oblong- 
oval ;line between them oblique ;upper and lower margins of manus 
slightly convex; greatest width about equal to the upper length; 
from the widest point, the lower margin of the propodtls slants 
upward. Fingers directed straight forward and of subequal length. 
Immovable finger an isosceles triangle, the base of which is two- 
thirds as long as either side; end blunt; cutting edge with a shallow 
triangular tooth a t  the proximal two-fifths. Movable finger sub- 
oblong, end broad, cutting edge with rt broad, shallow, rounded tooth 
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near the base. The lnerus appears to be about twice as long as high 
and is dilated at the middle. 
~7feaaurements.-Length of carpus and propodus, measured from 
lowest point of articulation with merus to end of propodal finger, 
20.5 mm. ; proximal width of propodus (approx.) , 9.4 mm. ;greatest 
width of same, 10 mrn.; distal width of same, 8.1 mm.; superior 
length of same, 18.2 mm. ; inf8rior length of same, 13.2 mm. ; length 
of propodal finger measlrred on cutting edge, 5.7 mm.; length of 
dactylus, 5.7nzm. 
Pwatype.-(a) Left manus with part of the fixed finger, em- 
bedded in a nodule and exposing the outer surface. Larger than 
hslotype. The lower margin of the manus has blunt serrations 
resembling tlie stumps of spines;. above the margin is a row of five 
distant punctae; a t  the distal end there are two rows of granules 
leading toward the upper part of the fixed finger. 
Pal-atype.-(6) Carpus of left cheliped embedded in a nodule and 
imprint of same, showing the distal and upper margins and a large 
part of the outer surface. The distal margin is oblique and concave 
and has a little rounded lobe at each end; the upper margin is areuate 
and has a submarginal groove. 
CALLTANASSA LACUNOSA, new species. 
Plate 5.9, figs. 6-ll. 
Type-locality.-One-quarter mile south of Empire Bridge, Canal 
Zone, Panama ; from lower dark clay beneath lower conglomerate. 
Lower part of Culebra formation. Oligocene series. D. F. Mac-
Donald and T. FQ. Vaughan, collectors. 1911. Station 6012~~. Two 
specimens, each a left propodus of the first cheliped. Cat. No. 
324278, TJ.8.N.M. 
HoZotype.-The palmar portion of a propodus, the b e d  finger 
broken off near its base; the propodus is incomplete near the dactylus 
and also at the proximal end; this end is, however, fairly complete 
on the inner surface, so that the measurements may be stated with 
approximate accuracy. Length, at the level of the sinus betG7een 
the fingers, 16 mm.;greatest height, 15.6 mm. ;least height, 15.2 mm. ; 
thickness, 6.6 mm. The upper margin is a little arched, the lower 
nearly straight; they converge a little distally; they are very thin; 
the top of this thin edge along the upper margin is set with oblong 
tubercles, dorsal in position; the lower edge is smooth. The outer 
surface has a row of 6 pits a little above the edge and fairly evenly 
spaced; they have a raised edge and are distally inclined, indicating 
that  they were sockets for hairs or bristles; 3 similar pits far  apart 
are close up under the upper margin; of the few scattered pits, 3 
form a triangle at the distal end, the one near the base of the fixed 
finger being the largest; there is also a medium-sized pit a little 
below the middle, while 3 small ones are visible near the proximal 
md. A prominent blunt ridge runs from near the top of the fixed 
finger obliquely backward and upward for a short distance on the 
palm; near this ridge, but chiefly above it, and partly behind it, 
khere is a patch of low tubercles, mostly oblong but very irregular 
in shape and size. 011the inner surface there is a row of 8 sockets 
a little distance below the thin, upper, marginal rim; these sockets, 
while of good size, have very narrow, perpenclicular openings. Above 
the lower margin there is a row of 12 soclrets; this row distally ap- 
proaches close to the edge, while the sockets themselves become larger 
and farther apart; they are very oblique to the margin and are 
almost rmore distal than lateral in their inclination. These 2 rows 
of sockets 033 the inner surface are more prominent than any others; 
below the middle there are 10 or 12 scattered sockets mostly small; 
near the middle there is n patch of tubercles, somewhat masked by 
a thin layer of adhering matrix. Qn the inner surface there is a 
blunt ridge leading back from the finger similarly pla@ed to that on 
the outer surface, but lower and wider. The finger is slender, judging 
from the section a t  its base. 
Pmutype.--This propodus shows the outline of the proximal end, 
but the distal end is broken off and not a ~es t ige  OF the finger remains. 
The size is less than in the holstype: length, at the level off the sinus 
between the fingers, 10.3 mnl. ; greatest height, 11.4 mm. ; least 
height, 10 mm.; thickness, 5.2 mm. The margins are more con-
vergent than in the holobype and the palm is relatively shorter. The 
upper as well as the lower edge is almost smooth. On the outer SUE-
face the sockets in the upper submarginal row are 4, as there is an 
additional one visible a t  the proximal end; the sockets of the lower 
row are fewer and more distant than in the larger specimen, as only 
5 can be detected ; of the scattered soclrets, 3 form n distal triangle, 
while 10 or 12 small ones are disposed transversely near the proximal 
end ;the protuberances above the oblique ridge leading from the fixed 
finger consist of a few small granules. On the inner surface, a 
row of 8 submarginal sockets above? as in the holotype; near the 
lower margin only 10 sockets can be counted, because the distal 
corner is broken away; scattered sockets 16 or 18, below the middle; 
a few granules close to the sinus between the digits. 
CALLIANASSA EEOWGATA, new species. 
Plate 60. figs. 4-6. 
Type-locaZity.-Panama Canal Zone. Las Cascadas section, 
aillard Cut. From lowest f~ss i l i fe~ous  bed, third bed below lowest 
estone beds separated by rows of nodules. Lower part of uppot. 
I 
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half of Culebra formation. Oligocene series. D. F. MacDonald 
and T. W. Vaughan, collectors. 1911. Station 6020a. 
EoZotype.-Cat. No. 324271, U.S.N.M. A left manus, wit11 base 
of immovable finger attached; this shows all of the outer surface, 
except the margin bordering the dactylus; nearly the whole of the 
inner surface is concealed by the matrix. The upper margin is nearly 
straight throughout its length, and is bluntly angled; lower margin 
very sinuous, the manus being very much deeper in its proximal 
than its distal half, edge serrulate or spinulous throughout its lengbh ; 
proximal edge vertical, nearly as long as upper margin. On the 
outer surface there is a group of granules at  the distal two-sevenths 
and just below the middle; there is a curved row of granules near 
the sinus, which i6 continued upon the propodal finger near its upper 
edge; 6 granules in all are visible. Finger very slender, inclined 
clownvsrard. The dactylus must have been very stout, and the adja- 
cent edge of the manus very oblique, but i t  is now incl~mplete. 
Meas,6~ements.-Superior length of manus (approx.), 15.7 man. ; 
length to sinus, 20.4 mm. ;greatest height, 16.2 mm. ;proximal height 
(approx.), 15.1 mm.; distal height, 12.4 mm. 
CAELIANASSA SCOTT1 Brow11 and Pilahrp. 
Plate 60, figs. 9-12. 
Callialzassca scott i  BEOWNand PILSBRY(part), Psoc. Acaci. Bat. Sci. Phila., 
vol. 64, 1913, p. 503, pl. 22, figs. 1 and 3 (11ot fig. 2 ) .  
&ocaZity.--Panama Canal Zone. Fre the 4 feet of dark strati- 
fied tuff ~xnd clay iminedintely overlying the lower limestone bed.. 
Las Gascadas section. Upper part of C~xlebra formation. Oligo-
cene series. D. F. MacDonald and T. W. Vaughan, collectors. 1911. 
Station 6019b. Cat. No. 324274, U.S.N.M. 
il4at.erial.-A left manus, removed from the matrix, and incom- 
plete at the proximal end. Outer surface I7ery convex from upper to  
lower margin; upper margin straight, with a blunt marginal line; 
lower edge acute and serrulate with fine appressed teeth or spines, 
inclined upward toward the base of the finger, then downward; 
three granules or tubercles in a curved row just outside the edge of 
the sinus between the fingers. The cross section of the finger near 
its base is very small, in relation to the nlanus. Inner surface 
slightly convex, from upper to lower edge, and with a depression on 
either side of the base of the fixed finger; numerous granules near 
the distal end, some arranged in a curved band between the two 
fingers. 
Neasurements.-Greatesh height of manus, 25.2 mm. ; least height 
of same, 23.3 mm. ;length of same to digital sinus, 24.6 mm. ;thickness 
I 
of same, 10.9 mm.; greatest diameter of fixed finger near its base, 
6.5 mm.; least diameter of same, 4.2 mm. 
fIoZotype and paratypes.-111 the material iilcluded by Mr. Brow11 
and Dr. Pilsbry under Q. scotti are specimens of three species; two 
of these species were figured with the original description ; the larger 
species illustrated by figures 1and 3, plate 22, is chosen to bear the 
name scotti, and the original of figure P may be designated as the 
type-specimen, as it is free from the ~lnatrix and shows more of the 
characteristic granulation than does the original of figure 3, which 
is furnished with a propodal finger, but is half embedded in a matrix. 
It also shows, although roughly, a row of 5 pits on the upper margin; 
this row7, however, slopes dostrnmard a little distally on to the inner 
surf ace. The greatest height of the type is 27 mm., 1engt;h at level of 
sinus between fingers, 28 mm. 
Still a third specimen, also a left manus, was taken a t  the same 
place ; the surf ace is much worn; but the proximal angles are well de-
fined. The typo-locality is in the lignitic layers, about 65 feet below 
the base of the Pecten, bed at Tower N., Las Cascadas section! Gail- 
lard Cut; Prof. VTT. B. Scott,_collector, 1911. Type, Cat. No. 2259, 
f i s .  Acad. Nat. Sci., Philadelphia. 
The hand mentioned by Brown and P i l s b r ~ , ~  as collected by TV. M. 
Gabb in Costa Rica, apparently belongs to 6. scs8ti. It shows well 
the upper marginal raw of pits, numbering 7, which drops distally 
on to the inner surface. The specimen is labeled "Miocene." Cat. 
No. 2255, Mus. Acad. Nat. Sci., Philadelphia. 
CALLYANASSA CRASSIMANA, new species. 
Plal;e 61, figs. 15-17, 
Type-ZocaZity.-Panama Caiial Zone. Las Cascadas section, Gail- 
lard Cut. F r o n~  lowest fossiliferous bed, third bed below lowest 
limestone beds separated by rows of nodules. Lower part of upper 
half of Culebra formation. Oligc~cene series. D. F. MacDonald 
and T. W. Vaughan, collectors. 1911. Station 6020a. 
Measzcremelzts.-Distal height of palm, 22 mm. ;thickness of palm, 
at least 7.7 mi-.; length of crenularted lobe bordering ciactylus, 10.2 
mm.; upper length of daetylus (tip broken off), 18 mm. ; greater 
diameter at the brealr near the tip, 1.7 mm. ; lesser diameter at same 
point, 1.3 mm.; greater diameter a t  a break about middle of finger, 
8.8 mm. ; lesser diameter a t  same point, 2.8 mm. 
HoZ08ype.-Cat. No. 324273, U.S.N.M. A portion of the distal end 
of the left mmus with the propodal finger attached; embedded in a 
nodule. This must have been a very large specimen. The oblique 
1Proc. Acad. Nat. Sic., Phila., vol. 64, 1913,p. 508 Idem, p. 504. 
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margin of the lobe of the manus which overlapped the dactylus is 
very oblique and is straight and deeply cren~~lated with about 86 
crenules; the length of the lobe is as great as the distance across the 
adjoining sinus and the propodal finger. This sinus is very deep 
and proximally subtruncate. The immovable finger is very narrow in 
relation to the size of the palm; it is slightly compressed, and bends 
upward; on the inner surface just within the lower margin tlnere is 
a row of punctae; on the outer Face there are 3 larger spots, 2 near 
the lower margin and one near the sinus, which may be sockets $or 
setae. A. tubercle on the outer surface just behind the sinus. The 
inner surface of the manus is deeply channeled out near the siiius 
between the fingers. 
The holotype is in two pieces, as the immovable finger is broke11 in 
two, the distal portion embedded in that half of the nodule which 
bears the imprint of the remainder of the holotype. 
This species is very neser Cl. seotti, but has a larger sinus between 
the fingers, a longer propodal finger, and a shallower sinus in the 
lower margin of the manus just behind the finger. 
CALLPANASBA MOINEKBIS, new species. 
Plate 60, figs. 1-3. 
Type-Zocali.ityo-Moin Hill, near L i i~on ,  Costa Rica. Probably 
equivalent to Gatun forn~ati'on. BIiocene series. H. Pittier, collectsr. 
Propodus of right cheliped, and an impression of half a finger. 
iYeasurem9zts.-Length (approx.) of manus, to sinus between 
fingers, 9 mm. ; height of same, 7 mil. ; thickness of same, 4.7 mnr. ; 
length of immovable finger (tip broken off), 8.6 mm. 
Bolotype.-Cat. No. 324287, U.S.N.M. Palm much swollen, cross 
section ovate, lower margin viewed from the side very arcuate, upper 
mskr$in slightly so. Tlze surface has almost entirely lost the outer 
white layer, but the next layer is gray and is crossed transversely by 
many very short rugae, which are strongest on the lowest part of the 
outer surface. There is a distinct line below dividing the inner from 
the outer surface and inarked by an irregular row of very fine 
punctae. On the inner surface considerably below the upper margin 
theye is a row of large punctae. 
The immovable finger is slender, bent do~vnward and curved 
inward. I t  has 7 more or Pess defined ridges, the bluntest of which 
is the most inferior; either side of thy ridge representing the pre- 
hensile edge there is a granular ridge, the outer of which is less 
-	 elevated; in addition, there are 2 ridges on the outer surface and one 
on the inner; near each ridge there is a row of fine punctae. Pre-
hensile edge armed with small irregular teeth. There is an unusually 
deep furrow above the principal ridge on the inner surface. 
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Pa~a t ype(a).-Cat. No. 324287, U.S.N.M. On a small piece of 
crmnhling rock there is an impression of the distal half of a finger, 
but not the finger of the holotype, The impression h ~ sa similar 
curvature and 3 rows of punctae are present. 
Paratype (6) .-Cat. No. 324288, U.S.N.M. Noin Ilill, Costa Eica ; 
third fossiliferous zone below the uppermost ;just below level of rails 
in railway cut. Probnbly equivalent to Gatun formation. Bligccene 
period. D. F. MacDonald, 19111. Station 5884d. A right propodus 
without finger, similar in size to the holotype and corresponding in 
its characters. 
CALLIANASSA SPINULOSA, new species. 
Plate 61. figs. 6-9. 
C'alZiunassascotti PILSRRY(part), Proc. hcnc:. Kat. Sei. Phila., vol. 64, 1913, 
p. 503 (not pl. 22, figs. 1-3). 
Type-ZocaZity.-Panama Canal Zone. Las Cascadas section, Gail- 
lard Cut. From lowest fossiliferous bed, third bed below lomesb 
limestone beds separated by rows of nodules. Lower part of upper 
half of Culebra formation. Oligocene series. D. F. MacDonald and 
T. W. Vnughan, collectors. 1911. Station 6020a. 
IPoZot.ype.-Cat. No. 324272, KJ.S.N.BII. Left propodus which was 
encased in a nodule; the manus has been removed except the proximal 
part of the outer surface; of the propodal finger only the impression 
remains. Length of nianus less than greatest height; the upper and 
lower inargins converge distally, the upper margin convex, the lower 
sinuous. Outer surf ace very convex in a vertical direction, l~aving,  
a few scattered granules, also a short vertical line of 3 granules near 
the upper distal corner, a row7 of 6 distant granules just above the 
lower-margin? and a sharp granule near the sinus. The lower lnnrginm 
is I-ery tliin and serrated; between tho serrations ace the truncated 
bases of movable spines; 9 such spines remain. Upper edge bluntly 
margined. Inner surface convex except near the inferior and distal 
inargins; a row of 3 granules on the middle line, 2 above the base of 
the propodus, 2 parallel to the lower margin, and many small granules 
just above that margin. An obliqueljr longitudinal line of pits below 
the upper niargin. 
The propodal finger is very much smaller than the dactylus and 
thin; a cross section near its base is somewhat diamond-shaped, the 
iinpression of the thumb (viewed sideways) is subt,riangular, end 
curved upward ;prehensile edge concave ; at its base in the sinus be--
tween the fingers there is a short but strong curved tooth; on both 
outer and inner surfaces of the thumb, leading down from the palm, 
there is an oblique ridge. 
Measurememts.-Length of propodus to end of finger (approx.) , 
22.4 mm. ;length of manus, measured on the inner side, to sinus, 14.7 
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m.;greatest height (proximally), 15.3 mm. ; least height (distally) ,. 
13.3 nlm. 
Paratypes.-(a) One left propodus with about half of the fixed 
finger attached was taken in the lignitic layers, about 65 feet below 
the base of the Pecten bed at  Tower N., Las Cascadas section, Gail- 
lard Cut ;central part of Culebra formation, Oligocene series ; Prof. 
IT.B. Scott, collector; 1911 (Mus. Acad. Nat. Xci. Philadelphia). 
The specimen is half embedded in a nodule which conceals the inner 
surface and the upper part of the outer surface. It is nearly as large 
as the type. I$shows the large tooth at  the proximal end of the pre- 
llennsile edge of the fixed finger, the tubercle on the outer surface near 
the sinus between the fingers, and roughly, the ornamentation on the 
lower edge of the palm. 
(6) From the same source, a similar left propodus half embedded 
in a nodule but so as to expose the inner surface and the upper edge; 
it  shows the characteristic row of pits on the inner surface just below 
the upper edge, the row sloping downward distally. 
(c) Also a third specimen, free from tlze matrix but with the edges 
broken; i t  shows the palmar ridge leading to the fixed finger and the 
basal tooth on the edge of t.he latter. 
CALLIANASSA TENUIS, new species. 
Plate 60, figs. 13 and 14. 
Type-locality.-Panama Canal Zone. Eas Cascadas section, Gail- 
lard CLI~. From fifth or topmost limestone. Emperador limestone. 
Oligocene series. D. F. MacDonald and T. W. Vaughan, collectors, 
1911. Station 6019g. 
2lolotype.-Cat. No. 324282, U.S.N.M. Left manus with propodal 
finger broken off, segment shorter than its greatest height, in general 
subrectangular, with upper and lower margins converging distally; 
outer surface very convex from top to bottom; upper and lower 
cdges marginate, the lower one very thin; inner surface convex ex- 
ccpt near the bottom where i t  is fiat, a t  the proximal end where there 
is a furrow parallel with the articulation, and near the distal sinus 
where tlzere is a depression. The propodal finger is very much 
smaller than tlze dactylus, and its cross section is suboval with 
pointed ends ; the sinus is about as wide as t.he thumb ; it bears, close 
up to the insertion of the dactylus and on the edge of tho outer sur- 
face, pointing forward, a short, broadly triangular spine. Surfaces 
rnucl-n worn, so that it is difficult to tell,, whether unevennesses are 
natural or not. 
$Ieasurements.-Length of manw, measured to sinus, 11.4 nlm. ; 
greatest height, 18 mm. ;distal height, 10.3 mm. ; thickness, 5.3 mnl. 
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CALLIANASSA QUADRATA, new species. 
Plate 62, figs. 4-14. 
Ca,llianassct scotti BEOWN (part),Yroc. Acad. Nat. Sci. Phila., and PILSBBY 

vol. 64, 1913, p. 503, pl. 22, fig. 2 (not figs. 1 and 3 ) .  

Represented by 2 specirnens of the left manus from which the 
propodal finger has been broken 08. The sn~aller one is used as 
ihe type, as i t  is the better preserved. 
Type-localif y.-Panama Canal Zone. Las Cascadas section, Gail- 
lard Cut. From lowest fossiliferous bed, third bed below lowest 
limestone beds separated by rows of nodules. Lower part of upper 
half of Culebra formation. Oligocene series. D. I?. MacDonald 
and T.J'GT. Vaughan, collectors. 1911. Station 60210u. Rolotype 
~ n dparatype. Cat. No. 324215, U.S.N.M. 
Measztremercts (in mm. ) .--
Holotype. Paratype. 
Eeight of instnus near middle---------------- 13 .3  15 .3  
Length of manas measured to sinus-------------- 12.8 15. 7 
Thicki~essof manus--------------_---I---------- 6.2  7. 5 
fJoZotype.-Hand squarish, with the corners rounded off. The 
upper and lower margins are subparallel, the upper slightly arched, 
the lower with a shallow distal sinus. Distal margin, a t  the articula- 
tion with the dactylus, nearly vertical. Outer surface slightly con- 
vex in a longitudinal direction, strongly convex vertically, furrowed 
at the distal end across the middle third; inner surface moderately 
convex except at the distal and lower portions, where it is concave; 
there is a groove just above the lower margin which widens as it ap- 
proaches the finger. Lower margin serrulate ;upper margin bluntly 
angled except in the distal third, where it is rounded; just within 
this margin there is a row of sockets of which 8 can be made out. 
+Onthe outer surface near the sinus between the fingers there is a 
tlibercle and near the carpus 3 granules far  apart in  a vertical row; 
on the inner surface there is a row of granules, running almost longi- 
tudinally near the middle and thence downwards toward the sulcus 
between the fingers; 2 tubercles near the articulation with the dac- 
tylus. Propodal finger narrow, much compressed, subtriangular a t  
the base in cross section, with the small end of the triangle down. 
Base of dactylus very large. 
Paratype (a).-Larger than the type ; upper margin straighter ; 
$he tubercle on the outer surface near the sinus is of good size; on 
the inner surface near the middle there are numerous granules instead 
of the single row in the holotype; 2 tubercles near the dactylus. 
Doubtful specimen.-A single specimen of a left carpus, from the 
same locality as the types may belong to the same species. The 
inner surface is mostly concealed by the matrix. Outer surface 
- --- 
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very convex from the upper to the lower margin; convexity akin to 
that of the manus of this species, which is the reason for placing 
the carpus here rather than with CalZian,m.sa elongata or any other 
species occurring at the same locality. Carpus about 1; times as 
high as its greatest width, which is in the upper part ;  the angle 
formed by the superior and the distal margins is a little less than a 
right angle ; superior margin straight ; distal angle projecting above 
the articulation with the manus. The inferior distal angle projects 
even more below the articulation; the angle is obtuse; from it the 
margin rounds downward and then upward in a single curve; the 
lowermost part is finely serrate. 
Jleasurerne7zts.-Height of carpus, between distal angles, 18.3-
mm. ; greatest height, 18.8 mm. ; greatest width, 12.8 mm. ; width on 
upper margin, 12 mm. ; greatest width below the articulation with the 
merus, 11.8 mm. 
Four specimens before me from the collection of the Academy of 
Natural Sciences of Philadelphia belang ta this species; they are one 
right a,nd three left chelae and form part of the material referred by 
Brown and Pilsbry to their C. scotti. (Paratype 6) One left chela 
is that figured on plate 22, fig. 2.l All are larger than the type mn-
terial described above, but so far as their characters are preserved 
they agree in essentials with the type. (Paratype c) The right chela 
(the largest specimen) its about 23 mm. long by 21.2 mm. wide, and 
possesses a longer piece of the propodal finger than the other speci- 
mens; the exposed cross section of the finger is oval. (Paratype d )  
The shortest of the left chelae has a large part of the outer layer pre- 
served on the infero-dish8 and inferior surface, where it is covered 
with granules, arranged without except for a row on the 
outer surface parallel and close to the lower edge. This row is not 
visible in my figure 14, plate 62. The longest s f  the left chelae 
(Paratype e) is about 24- mm. by 19 mm., that is, considerably nar- 
rower than (c).  
CALLIANASSA TOULAI, new species. 
" Hrabberascheren " TOULA,Jahrln. des k. k. Geolog. Reichsanstalt, vol. 61, 
1911,p. 512 [26], pl. 30 [I].fig. 14. 
Founded on two chelae, one with palm 20.6 m. long, 16.5 mm. 
wide, the other (without movable finger) with palm 9.4- mm. long, 
5.5 mm. wide. 
Outer surface of palm arched, inner surface almost flat and with ra 
flat depression close to the lower margin and extending from the 
fixed finger. The upper and lower margins are sharp, the former 
bears 3 spinelike projections directed forward, the lowest spine ends 
I Proc. Acad. Nat. Sci. Phila., vol. 64, 1913, p. 503 
in a sharp margin; lower margin very finely and sharply granulate 
to the finger tip. Outer surface smooth and glossy, thickly covered 
neay the lower margin with fine granules. Inner surface covered 
with very small, oblong punctae. stout tooth on the p~ehensile 
margin of the immovable finger visible from the outside; another 
tooth on the movable finger, visible from the inside. 
Type-Zocalify.-Gatun. Miocene series. 
CAEEBANASSA AEBREVIATA, new species. 
the 
Plate 63,figs. 1-45, 
Type-locality.-Panama Canal Zone. Las Cascadas section, Gail- 
lard Cut. From lowest fossiliferous bed; third bed below lowest 
limestone beds separated by rows of nodules. Lower past of upper 
half of Culebra formation. Oligocene series. D. F. MacDonald 
and T. W. Vaughan, collectors. 1911. Station 6020~. 4 specimens. 
Types.-Gt. No. 324274, U.S.N.M. 
Adeaszbre~nents.-Length of manuas to sinus, 10.3 mnl. ; greatest 
height, 10 m.; distal height, 8.4 mm. 
Holotype.-Specimen of right manns partially embedded, showing 
inner surface and half of outer surface; an imprint of the inner sur- 
face of the hslotype is seen on a separate piece of rock. Length and 
height subequal ; inlero-proximal angle a right angle, upper margin 
convex. Outer surface slightly convex from end to end, more so from 
top to bottom. Inner surface equally convex in both directions, with 
a furrow close to the proximal end ; an oblique furrow near 1;lie lower 
edge, directed slightly upward distally, and a depression leading to  
the sinus between the fingers and to the adjacent part of the immov- 
able finger; on the oblique raised line below this depression, these is 
n row of 4 granules. Upper and lower edges margined; the lower 
edge shows, in the impression, about 18 dots, but whether these are 
punctae or spinules on the outer surface can not be told. There is a 
line of 6 punctae just within the upper margin. A few scattered 
punctae on inner surface. An oblique cross section of the thumb is 
small and somewhat diamond-shaped; above this section there is a 
b l ~ ~ n t  The impression tooth; sinus between the 2 fingers V-shaped. 
shows a little more of the length of the thumb than remains in the 
type, but represents neither the full length nor width. 
Payaa;type (a).--Left manus, larger than the holotype, and f rw  
from the matrix; immovable finger broken off; edges worn; inter- 
digital tooth present, and near by on the outer surface, a granule. 
~ u i r a t y p e(?I).-A fragment, comprising the distal lower end of 
the propodus with broken finger attached ; interdigital tooth present. 
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CALLIANABSA HILLI, new species. 
I'l:lCe 58, figs. 18-20. 
Type-locality.-Gatun beds, Panama Canal Zone. Gatun forma- 
tion. Miocene series. Robert T. Hill, collector; Station 18. 
Types.-Cat. No. 135218, U.S.N.M. 
J4ect~uremer,ts.-Greatest height of carpus of right cheliped, 10.2 
mnn. ; superior length of same, 10.3 mm. 
Material.-3 pieces of rock from the same place contain fragments 
of CaiZJia.szassawhich belonged to at least 2 speeilnens and probably 
represent a, single species. The Inrgest piece contains 2 fragments, 
each consisting of a right lnerus and carpus (the better preserved of 
these may be considered the holotype) ; tlie innprint of a right wrist 
and hand; the distal half of a right propodus and a portion of the 
dactylus. 'The second piece of rock has been broken fro111 the first 
and contains the continuation of the right propodus, wiQh carpus 
and merus attached (paratype a ) ,  also tlie first 4 segments of the 
third right leg. The third piece of rock contains the sixth joint of the 
tail (paratype 6 ) .  The folloavilag description is compiled from all 
the speeilnens : 
The merus of the right cheliped has &he outer margin prominently 
.+. carinate with a smooth rounded carina; upper margin granulated. 
In botli instances the rnerus is so flexed beneath the carpus that the 
lower margin is not visible. The carpus is about equally long and 
higli; its upper margin is slightly convex to a point near the articula- 
tion with the merus; distal margin slightly concave, but nearly ver- 
tical ;margin from the infero-distal angle to the merus strongly arcu- 
ate. Manus about as long as high, moderately convex, outer surface 
more so than inner ; lower margin nearly straight ; just above it on 
inner surface a row of many fine punctae from which setae may have 
sprung; this row is continued on the propodal finger; the latter is 
only partly uncovered; it is flat on the inner side, at least half as long 
as the manus and its lower margin is a straight line continuous with 
that of the manus. 
'The right leg of the third pair is very much like the corresponding 
member in 6. stimpsoni Smith, the Callianassa of the Atlantic coast 
of the United States. 
The sixth segment of abdomen or tail is subrhomboidal, with a con- 
striction behind khe middle; the segment is much wider in front 
than behind ;the depressed portion at the anterior middle was hidden 
in life under the fifth segment. 
CALLIANASSA VAUGHANI, new species. 
Plate 63, figs. 10-13. 
Type-locality.-Panama Canal Zone. Fronn %-foot cut on north 
side of big swamp on relocated line, Panama Railroad; 1+to 2 miles 
* 
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beyond Camp Cotton toward Monte Lirio. Gatun formation. 
Miocene series. D. F. MacDonald and T.W. vaughan, collectors. 
1911. Station 6030. Holotype and 2 paratypes. Cat. No. 324285, 
U.S.N.M. 
HoZotype.-Portion of the right claw, cohprising t2he distal end of 
t.he manus and both fingers; outer surface only. Height of manus a t  
distal end equal to length of dactylus lneasured 013 the chord from the 
tip to the middle of its articulating edge; surface convex from upper 
to lower edge. Fixed finger wide in its proxinzal half, then abruptly 
~zarrowed;distal half directed sligl~tly upward ;length twice as great 
as basal v~idkli. The ends of the fingers are somewhnb crushed; the 
movable finger curves strongly downward and appears to overreach 
the tip of the immovable finger, being at right angles to i t ;  its lower 
edge has two teeth, one near the ariicuiation squarish, broader than 
long, the other smaller, separated by a rounded sinus. At the sinus 
dista,l to this tooth is the widest interdigital gape; n little further on 
the fingers would meeb for a ways, if they were cjosed, whiiu che tips 
would cross each other. The greatest width of the dactylus is a little 
more than a third of its greatest length, measured in a straight line. 
The oblique edge of the propodus which projects over the dactylus 
is crenulate, 011the manus near the gape af the fingers there are 3 
tubercles in a curve parallel with the edge. Behind the crenulatisn 
there are 2 scale-like soclrets from which setae probably arose, and 
behind these a vertical thumb-nail impression. Near the supero- 
distal angle of the manus there is another socket. On the proxima1 
half of the dactylus there are 9 sockets of larger size than those on 
the manus and irregularly disposed; 2 are on the larger prehensile 
tooth and one on the smaller. 
Paratype (a)  .-Left manus, both sides visible. A smaller speci- 
men than the holotype. Upper and lower margins distally converg- 
ing. Length a littie more than greatest width. Outer surface con- 
vex in both directions, but more so from top to bottom. Surface for 
the most part smooth and shining. The ornamentation is like that 
of the type, that is, a crenulated edge on the lobe which overlaps the 
dactylus, a row of tubercles just behind the gape-the lower of the 
3 tubercles is broken off-above this 2 sockets, then a very short 
thumb-nail impression, followed by a socket near the upper angle. 
The upper margin is subacute in its proximal half, becoming gradu- 
ally blunt toward the distal end ; on either side is a row of sockets; 
3 are visible on the outer surface and 5 on the inner; lower margin 
sharp, also with a row of sockets on either side; 5 are visible on the 
outer side and a,bout 10 on the inner side in the distal half; the 
ximal half is broken. 	 There are a few punctae scattered about 
outer surface; while on the inner s~xrface near the depression 
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leading to the gape there is a double row of granules, 8 of which 
can be made out. The edge overlapping the dactylus is crenulate on 
the inner surface. 
Paratype (b).-Portion of left propodus showing part of finger 
and a small part of the manus. Surface shining. Three tubercles 
near gape, and continuing the same curve along the upper part of the 
outer surface of the finger, there is a granule followed by 2 sockets. 
i7feasu~ern~ents.-(Approximate only.) 12010type : Distal height 
of manus, 19.3 mm.; length of dactylus from tip to proximal end of 
upper margin, 23.5 mm.; height of dactylus, measured straight up 
from the edge of the basal tooth, 8.6 mm.; length of immovable 
finger measured along the prehensile edge, 15 mm.; height of same 
a t  base, 7 mm. Paratype ( a ):Length of manus across middle, 19.5 
mm.; proximal height, 16.7 mm.; distal height, 15 mm.; greatest 
thiclmess, 6.6 m. Pnratype ( 6 )  : Height of immovable finger at 
base, 5.8 inni, 
Additional localitiec~.-Panama Canal Zone. Las Cascadas sec-
tion. From lower part of lime-cemented soft gray to olive~colored 
limestone with central parting of dark clay. The first hard, limy 
sandstone bed above the lower limestone just above Station 60198. 
Upper part of Culebm formation. Oligocene series. D. F. BIac-
Donald and T. W. Vanghan, collectors. 1911. Station 6 0 1 9~ .  One 
left p ropod~~s  with most of the fixed finger ~rttached. The specimen 
is so bruised and crushed that its identity can not be determined with 
certainty. Gat. No. 324283, U.S.N.M. 
Also, from the same place, a right dactylus from a cheliped of 
much smaller size. I ts  identity is uncertain. It laclrs the large teeth 
on the cutting edge, but it may belong to the feebler of the two 
chelipods, or to a female. There is evidently a shallow sinus at the 
base, followed by a low broad tooth. Six sockets for setae can be 
made out. The thick outer cnlst has nearly all broken away. Cat. 
No. 324283, U.S.N.M. 
Panama. Canal Zone. From lowest horizon in big cut from to  4 
mile beyond Camp Cotton toward Nonte Eirio. Lower part of 
Gatun formation. Miocene series. D. F. MacDonald and T. W. 
Yaughan, collectors. 1911. Station 6029~. Left manus, about 9.6 
mm. long, measured at the level of the articulating condyle of the 
dactylus ; edges mostly broken and obscured. Identification based 
(1)on the general contour of the surface, (2) the color, a light drab, 
(3)  the margin adjacent to the articulating condyle of the dactylus, 
and (4) 2 sockets just below the upper margin on the inner surface. 
Cat. No, 324284, U.S.N.M. 
I 
CALLIANASSA STRIDENS, new species.Ich I 
ion Plate 61, figs. 12-14. 
Type-ZocaZity.-Panaina Canal Zone. From third hard sandstone 
bed from bottom. Las Cascadas section. Upper part of Culebra for- 
mation. Oligocene series. D. F. MacDonald and T. W. Vaughan, 
collectors. 1911. Station 6019e. Cat. No. 324281, U.S.N.M. 
HoZotype.-Manus of a left cheliped. Only the upper two-thirds 
is visible, the lower third is embedded in rock. Upper margin 
horizontal, distal and proximal margins vertical, supero-posterior 
corner rounded. Upper edge thin, a little sinuous, viewed from the 
top. On the inner surface a little below the upper edge there is a 
row of 8 short vertical ridges, which occupies the whole length of 
the segment. This may have been a stridulating mechanism. 
Measurements.-Superior length of manus, 11 mm. ; thickness, 
3.1 nnnn. 
CALLIANASSA MAGNA, new species. 
Plate 62, figs. 1-3. 
Type-locality.-Panama Canal Zone. Las Cascadas section, Gail- 
lard Cut. From lowest fossiliferous bed. Third bed below lowest 
limestone beds separated by rows of nodules. Lower part of upper 
half of Cwlebra forination. Oligocene series. D. I?. MncDonalcl 
and T. W. Vaughan, collectors. 1911. Station 6020~. Cat. No. 
3242'70, U.S.N.M. 
Measu~ements.-Greatest leng-th of movable finger (tip broken 
off), 33 mm.; greatest height, 63.2 nun.; thickness, 0.8 mm.; length 
of basal sinus, 6 mm. 
Ho2otype.-The only specimen is a movable finger or dactylus of 
the right cheliped. It is very much worn and a considerable portion 
of the tip is lacking. The lower border is thin, but the remainder 
is thick and in cross section subcircular, and tapers gradually to- 
ward the distal end. A t  the proximal end below there is a broad 
sinus; the thin prehensile edge is slightly concave, viewed from out- 
side, and feebly denbiculate, especially when viewed from inside; 
there is a somewhat larger and better preserved tooth just within the 
margin at the widest part of the finger. Upper margin in outer view 
straight in its proximal half, gently curved distally. I n  dorsal 
view the finger is much curved and in the middle of its upper surf ace 
there is a longitudinal row of four large punctz. 
111 its general shape, including the basal sinus, this dactylus re- 
sembles thah of C. peZlucida Rathbun, from the Leeward Islands, 
a description of which is about to be published by the Carnegie In- 
stitution, but the prehensile edge is thinner and more laminate and 
the inner outline more concave in dorsal view instead of almost 
raight as in that species. 
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CALLPANASSA CRASSA, new species. 
Plate 61,.figs. 1-3. 
Type-Zoca2ity.-Gatun section A, bed A (bottom of section), 
Lower part of Gatun formation. Miocene series. D. F. Mac-
Donald, collector. Station 6003. TWOdactyli of the left cheliped- 
Types.-Cat. No. 324276, U.S.N.M. 
Meia8zcrernerzts.-Length of dactylus, 16.3 mm. ;height, 6.2 mm. 
EPoZo6ype.-Outer and upper surfaces exposed, outline of tip ob- 
scure. Viewed from the outside the upper outline is arcuate and the 
tip bent down below the prehensile edge, which is nearly horizontal- 
Viewed from above, the outer line is much curved and the inner line 
snearly straight. On the prehensile edge there is a shallow basal 
sinus, followed by a very low, broad tooth; rest of margin faintly- 
sinu~us.  The surface shows a number of granules, some large, others 
small; the large on.es; are about 7 on the outer surface and 5 on the 
upper surface; of the former, 2 are submarginal, one of them being 
above the lobe, the otller half way to the t ip;  the other 5 external 
gmnules are ciisposed OD ihe distal half; the 5 superior granules are 
arrsoged in 2 rows, one row of 3 toward the inner surface, and the 
other row of 2 granules toward the outer surface; the proximal of 
e'hese is double. 0 1 1  the middle of the outer surface there is a pai,clr. 
of &out 50 sinall granules The ch~lky-white outer layer of the shell 
has crumbled away except near the edges, so that  one can not tell 
whcthcr the granules were apparent on that surface. Color of sur-
face now exposed dull light bluish. 
Pnrc!6ype.-About t\\o-thirds as Barge as the holotype, and with 
both ends of the finger missing. Granules as follows: 3 large above 
the lower margin, 2 :IS in the holotype, the other above the basal 
siims; 011 the inner surface are 3 similarly spaced but placed more 
distad. On the upper surface there is a row of 4 toward the inner 
surface, and below the second one from the proximal end are 2 near 
together. The sarnall granules are more separated than on the holo- 
type and are distributed chiefly an the upper half of the outer 
surf ace. 
GALEIANASSA, species. 
Plxte 59, fig. 5. 
Lcacatit?y.-Panama Canal Zone. Top pnrt of limy sandstone be- 
low upper conglomerate, near foot of stairs, Gaillard Cut. Upper 
part of Culebra formation. Oligocene series. D. F. MacDonszld 
and a'. W. Vaughan, colilectors. 1911. Station 6012~. Cat. No.. 
324277, U.S.N.M. 
L~~aterinZ.-l?l/Hanusof left cheliped of z, snnall specimen. Outer sur- 
face visible. Very convex from top to bottom, a deep groove nest to 
the edge articulating with the carpus; upper and lower margins ill- 
defined. 
I 
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CALLIANASSA ?, species. 
Plate 64, fig. 10. 
Locality.-Panama Canal Zone. Las Cascadas section. From 
lower part of lime-cemented soft gray to olive-colored limestone 
(with central parting of dark clay). The first hard, limy sandstone 
bed above the lower limestone just above station 68196. Upper part 
of Culebra formation. Oligocene series. D. I?. MacDonald and 
T. W. Vaughan, collectors. 1911. Station 6019c. Cat. No. 324280, 
Afate&aZ.--One small specimen resembling in shape the merus 
joint of the srnall~r of the chelipeds of the first pair. If the above 
guess be correct, this is from the right cheliped. The two oblique 
grooves near the distal end may have been artificially produced. 
Family PAGURIDAE. 
PETROCHIBUS BOUVIEBI, new species. 
"Pet~ochincscf. gran/~clatus Olivier sp." TOULA,Jahrb. der k. k. Geolog. 
Reichsanstalt, Wien, vol. 61, 1911, p. 511 [ 2 5 ] ,  pl. 30 [I],fig. 13. 
There are two recent species of I"et~oc.d~.im~s on opposite sides of 
the continent, namely, P. 6a:ha:mensis (Herbst) l=P. gr[a~wla~&s 
(Olivier), which extends from Floricla to  Brazil, and P. cal,ifo~n~i-
efisis Bouvier taken set La Paz, Mexico! and i11 'Ecuactor. One of 
the principal differences between. thein lies in the ornamentation of 
the chelae. The right chela of P. ba,hame.nsis is covered chiefly with 
fan-shaped clusters of granules, all of which trend forwal-d azzd 
present a smooth, oval side-face when viewed dorsally; the clusters 
vary in size, and some are  cdmposed of only 2 granules, while others 
are represented by only one granule; all are fringed anteriorly with 
hair, which fills the interspaces. The right chela of P. ca~Z~for.n/iensis 
has similarly clusters ancl single granules, but- the clusters are no6 
fan-shaped but round, or nearly round, and are composed of a large 
smooth central granule surrounded by small granules tipped with a 
sharp, horny point; the granules are much more elevated and have a ,  
more dorsal ii~clination than in ba8hlalmemis; the single granule- a are 
also more numerous than in that species. 
The right chela of the fossil specimen figured by Toula resembles 
t.hat of P. calif omienisis. 
The left chela of P. bahlamensis is covered with fan-shaped clusters 
of granules like those on its right chela, but the clusters are more 
1 Caltcer tiahamsnsis Herbst, Naturg. d. Krabben u. Krebse, vol. 2, 1796, p. 30. 
2 Bull. Mus. Hist. Nat., Paris, 1895, p. 6. 
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crowded, and single granules are fewer. The left chela of P. cafi-
fomiens is  is covered with clusters like tlzose on its right chela but 
more crowded, and the graiaules of which they are comnposed are of 
a smaller average size. 
The left chela of the fossil agrees more nearly with that taf P. 
6ahamela.sis. 
We therefore ha\-e a Tertiary species combining the characters of 
two Receht species, at  least as far  as the chelae are concerned, possess- 
ing the right chela of one and the left chela of the other. 
Tribe BRACHYURA. 
Subtribe B)WOM%ACEA. 
Family DROMIIDAE. 
Genus GONHOCHELE Bell. 
GONIOCHEEE? ARMATA, new species. 
Flahe 57, figs. 41  and 12. 
Ty23e-Zocality.-Pancal1aa Canal Zone. Las Cascadas section, Gail- 
lard Cut. From lowest fossiliferous bed. Third bed below lowest 
limestone beds separated by rows of nodules. Lower pax% of upper 
half of Culebra formation. Oligocene series. DmF. MacDonald 
and T.  W. Vaughan, collectors. 1911. Station 60200. Movable 
finger of the leff cheliped. Cat. No. 324259, U.S.N.M. 
JIecl.lsure?~~ent~.-Length ;of movable finger (tip broken off), 19m~n .  
width at  about the middle, 6 mm.; greatest thickness, 4.5 1nn1. 
Bolo8ype.-The shape is elongate-triangular viewed from outside, 
the prehensile edge being nearly straightaand the upper edge slightly 
arched ; outer surface convex in both direclfions. The prehensile 
edge has a sinus at its base, defined distally by a broad tooth which 
is at, prosent truncate, but may have bama prolonged in two small 
teeth; beyond are four teeth separated by rounded sinuses and with 
their tips missing; the first two are spiniform, the last two broad 
and thin. The upper margin bears 5 low, spaced teeth, while just 
within and alternating there; is n line of 3 teeth. On the outer sur- 
face are 2 rows of tubercles not far  from the margins, 4 in  the lower 
and 3 in the upper row r; the proximal tubercle in Clae upper row 
is bifid. On the inner surface are 5 tubercles besides those above 
mentioned, 2 in a longitudinal row in the middle, 2 on the distal half 
a little above the prehensile edge, and 1 small one toward the top 
and behind fhe middle. 
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1have placed this specimen in GofiiockeZel on account of -&he 
dactylus being armed on both edges, as in G. an.guZatcc the 
type of the genus, and because hhe gem~eral shape of the segninent is 
similar. In  Bell's species the dors,al surface is smooth. 
Subtribe OXYSTBMATA. 
Family CALAPBIDAE. 
HEBATUS CHILIENSIS Mihe Edwards. 
Plnle 66, fig. 4. 
Hepatus chilierzsis XILKEDWARDS.H i ~ tXat .  Crust., volt 2, 1837, D. 117. 
Localiiy.-Panama Canal Zone. From near Mount Hope in ditch 
through swampy grotand. h b o ~ ~ tone-quarter mile from present sea 
beach, 5 to 8 feat above high tide. Pleistocene series. D. F. Mac-
Donald, collector. April, 8911. Station 5850. Cat. No. 324235, 
MateriaA-Dactylus of right chela, 5.3 mm. long. This little 
specimen shows all the essential characters of recent individuals of 
this species: 8 shallow rounded teeth on the lower margin; a of 
5 tubercles on the proximal part of dkne upper margin and a row of 
4 tubercles just below and on the outer surface; still further down, 
2 more tubercles; a stridulating ridge on the inner surface just 
below the upper edge is formed of upwards of 45 fine parallel striae 
and occupies the greater part of the length of the finger. 
DbtriBudion of Recent materr~aZ.-Ranges a t  the present time from 
Ecuador "c Chile. 
HPEP-4TUSSspecies. 
P'it?te 66. fig. 12. 
Locality.-Panama Canal Zone. Proin Lower part of lime-cemented 
of t  gray to olive-colored saadstone (~vitlm central parting of dark 
clay). The first hard limy sandstone bed above the lower lime- 
stone just above fossil lot No. 60196. Upper part of Culebra forma- 
tion. Oligocene series. D. F. MacDonrrld and T. W. Vaughan, 
collectors, 1911. Station 6019~. Cat. No. 324239, U.S.N.M. 
Mnterpiak-Oae clactylus of left chela, much worn and incom-
plete at both extremities; the proximal half of the upper margin is 
Iso wanting. Tlae curves in side view are much Bike those of 
chiliensis Milrme E d~ a r d l s . ~  Both inner and outer surfaces are 
---A-
RlaIaeo~t~aeousCrustacea of Great Britain, pt. 1, 1857, 
, pl. 4, fig. 6. 

Nat.  Crust., vol. 2, 1837, p. 117. 
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, convex from top to bottom. The prehensile edge has traces of 2 
small teeth, one near the base and one a t  about the distal third. 
There are also various depressed granules or pits, namely, a row of 
5 small ones on the upper margin; opposite the distal one of these 
there is a larger one on the inner surface; and 3 or 4 on the outer 
surface. These are all sunken so that they do not project above the 
present surface, which is not the true outer surface. 
This finger is not quite so flat inside as El. clziziensis. 
AJeasz?.reme.nZs.-length of dactylus, 13.6 mm.; height a t  middle, 
3.6 mm.; thickness at middle, 2.7 rnm. 
CALAPPA COSTARECANA, new species. 
Plate 5?, fig. 24. 
Type-2ocmlity.-Costa Rica: City of port Limon. Port Lianon 
formation. Pliocene series. Dr. L. A. Wailes. 4269. 
Holotype.--Cat. No. 324240, U.S.N.M. A triangular fragment 
measuring about 9 mlm. on each margin, representing the propodal 
finger and the infero-distal pcrtion of the palm of a !eft chela of 
the weaker form-that is, without a strong submarginal tooth or lobe 
characteristic of the stronger chela in Calappa. Lower limargiia very 
sinuous, the tip of the finger directed upward, proximal half of 
margin armed with 6 strong t~tbercles directed distally. just  above, 
on the outer side, and beginning nearer the fmger-tip there is a row 
of 11 smaller tubercles, normal to the surface. The prehensile edge 
is n e ~ r l y  straight, inclined at an angle of about 75" with the lower 
margin of tho palm, and is furnished with 6 large, unequal tubercles, 
which end at the small sinus which ordinarily exists just below the 
raised margin surrouvlding the articulation with the dactylus; on 
the upper side of this sinus are 2 sinall tubercles, and above this 
point, the specimen comes to  an end. The outer surface is covered 
with upward of 40 flattened scale-like tubercles pointing upward ; 
they are separated from the submarginal row by a smooth depres- 
sion. The propoclus is thick and the inner surface is beveled, the 
bevel for the most part smooth; remainder of inner surface studded 
with very uneq~~a l  ; interspace crowded pearly granules and t~abercles 
with fine punctae; 2 sinuous ridges run towarcl the finger-tip. 
This species resembles C. yaZ7us (Herbst)l, which is found living 
at  the present time from Florida Keys to Bahia, Brazil. The fossil. 
species differs i n  the very prominent. tubercles of the lower margin 
of the palm and the longer tnbercles of the submarginal row just 
above, on the outer surface. 
1 Ca,.ncer gallus Herbst, Natur. Krabben u. Krebse, vol. 3, pt. 3, 1803, pp. 18 and 46, 
pl. 58, fig. 1. 
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CALAPPA FLAMMEA (Herbst). 
Plate GI, figs. 4 ntld 5. 
HERBST. n. 

161,pl. 40,fig. 2 ; vol. 3, pt. 3, 1803, p. 19. 

Cancer. f l a l ?~~ z e~ r s  Yaturg. d. Krabben Icrebse, vol. 2, 1'794,p. 
Loea!Zity.-Near Mount Hope, Panama Canal Zone, in ditch 
through swampy ground about one-f ourth mile from present sea 
beach, 6 to 8 feet above high tide; Pleistocene series; D. F. Mac-
Donald, colle~t~or. *4pril, 1911. Station 5850. Cat. No. 324237, 
U.S.N.M. 
Represented only by one dactylus or movable finger belonging to 
the stronger chela. The milling of the stridulating ridge on the 
inner surface just below the upper edge is more strongly marked than 
in most of the recent specimens examined. 
Measuremelzt.s.-Extreme length, 15 m.;width just distal to the 
upper marginal tooth, 4.1 mm. 
Distribzc8iolz of Recent mate~uZ.--Frorn North Carolina to Colom- 
bia and Venezuela. 
CAEAPPA ZURCWEBI Bouvier. 
CtbZuppu eu?'che5i Boxrr~~clc,Bull. Alus, Hist. Xat. Paris, vol. 5, 1899, p. 190, 
text-fig. 
Panama. Lower Miocene. 
Not represented in the Museum collection. 
CALAPPELLA, new genus. 
Carapace very little broader than long, without clypeiform ex-
pansions, but with a spine at  the junction of the antero-lateral and 
postero-lateral borders, and a spine a t  each end of the posterior 
border, 
Front sinall, projecting forward beyond tlze orbits. 
Orbits small, directed forward. 
I n  the narrow front and small orbits, this genus resen~bles Calappa, 
but in its narrow carapace armed with 4 slender spines, it differs 
from that genus as well as from all other Calappinae. 
Type  of the gems.-CaZappeZZa q u a d r i s p i ~ ,new species. 
CALAPPELLA QUADBIBPPNA, new apecies. 
Plate 58, figs. 1 and 2. 
Type-ZocnZi6y.-Fai1a1na Canal Zone. Las Cascadas section, Gail- 
lard Cut. From lowest fossj.liferous bed; third bed below lowest 
jimestone beds separated by rows of nodules. Lower part of upper 
half of Culebra formation. Oligocene series. D. IF'. MacDonalcl 
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and a'. W. Vaughan, collectors. 1911. Station 6020~.  Cat. No. 
324238, U.S.N.M. 
iTfemw,mnt, (approx.) .-Length of carapace (spines excluded), 
14 mm. ; width (spines excluded), 14.4 n-nrn. \ 
Ho2otyye.-Species represented by em specimen showing part of 
the carapace and no appendages, enclosed in a nodule which has been 
broken in two. Nodule not rne~ch larger around thalz the carapace. 
Carapace nearly 2s long a s  wide, spines excluded; width between 
outer angles of orbits a little greater than posterior margin. Chord 
of the anteso-lateral margin nearly twice as long as that of the 
postero-lateral margin. ikntero-lateral margin divided into 2 parts, 
the anterior two-fifths being slightly cocvex, the posterior three- 
fifths very convex with a tubercle a t  its middle. Postero-lateral mar- 
gin somewhat sinuous, beat in general concave; posterior margin 
slightly convex, about twice as long as the slender spine at either elad 
which is directed ba,ckward and slightly outward. Lateral spine also 
slender, but longer, half as long as the postero-lateral margin and 
pointing obliquely backward. 
The central and anterior park of the surface of the carapace is 
lacking. There are, however, two oblique, parallel, branchial fur- 
rows; bebeen  them a row of 3 tubercles and some scattered granules; 
ills outer part of the braiachial region is higher and rough witla 
irregx~Zar tubercles whicla are more or less confluent. Cardiac region 
high, with a median tubercle on its posterior slope; .in almost the 
ssrane plane transversely, but on a lotver level, there is anohher tubercle 
ofi each side just above the posters-lateral margin. 
There is a very small hollow in the nodule where the point of the 
front rested, and on tlzc other half of the nodnle may be seen the " 
lower surface of the' front where i t  joined tlae iaterzeizknnular septum. 
The orbits are small, their upper and lower margins formed by 
two teeth, the innerrnosLl advai~ced, separated by a blunt V-shaped 
sinus. 
On the lo'wer surface, the inner tooth of the orbit is considerably 
elevaLed (that is, ventrally). A sharp ridge runs obliquely back- 
ward from car near &.he epistome, and is armed with a tooth a t  its 
posterior third. 
M U R S U  MACDONALDI, new species. 
Plate 58, fig. 21. 
Type-locality.-Panama Canal Zone. Las Cascadas sec,tisn. Fifth 
or topmost limestone. Emperador limestone. Oligocene series. D. 
I<. MacDonald and a'. W. Vaughan, collectors. 1911. One specimen, 
part of left cheliped. Station 60199. Cat. No. 324229, U.S.N.M. 
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~~easurement~.-Lep1gth of palm between articulations, 19 mm. ; 
height (approx.), 10.2 m. 
Represented by the left palm only, which has the customary Calap- 
paid form, and a porkion of the immovable finger; the edges are not 
~t-@lll shown; two keeth may be seen laear the distal end sf  the upper 
margin. The only details of the outer surface that czaln be made oub 
are a few large tubercles, more or less compressed as in Recent species 
of Adzcrsicc; these tubercles n~umber about 15; there is a row of -f 
a little above, and subpara,llel to, the lower n~argin;  from these 4 
, tubercles irregular rows extend obliquely upward, trending toward 
the fingers; including those of the horizontal row, those of the distal 
oblique row are 4, of the' second row 5, of tl-ke third row 3, of the 
proximal row 3 ;  these rows are not strictly parallel nor their tuber- 
cles regularly spaced. The lower proximal tubercle is the largest and 
n~ost  compressed. 
There is an indication of the distal spine of the arm-joint, whicll 
may be seen in the figure. 
Resembles 2kfur8ia a ~ m ~ a t a  cle Haan,l but in that species the priaa- 
6 pipa1 tubercles of the hand are 9, arranged in 3 parallel and fairly I regular rows. 
1; MUECSIA OBSCURA, new species. 
Plate 61, fig. 18. 
Type-Zocatity.-Near Panama Canal Station '' 191.04)' north o f  
Pedro Miguel locks, Panama Canal Zone. From dark clay, Sower 
part of 6-~nlebra formation. Oligocene series. D. F. MacDonaltl 
and T. IV. Vaugl~an, collectors. 1911. Station 6010. Cat. No. 
324225, U.S.W.M. 
Measurements of fragmentary specimen, 8.2 nun. long, 9 mm. wide. 
Holotype.-%he central part of the carapace, devoid of its margin, 
except perhaps the middle of the posterior margin. This fragment 
is embedded wrong side up in a, piece of rock; only the thin outer 
crust of the specimen remains and its under surface alone is visible- 
It has been referred to this genus because the cavities or pits, which 
represent tubercles on the dorsal surface of the shell, are arranged 
much a s  in JIursia. There are 5 longitudinal rows of these pits : Tlae 
median row consists of 3 large pits, one cardiac, one genital, one gas- 
tric, preceded by 2 small pits side by side; the two lateral rows 
(on each side) are very little oblique to the median Line, but sub- 
parallel to each other; the inner of these rows consists of 4 pits, tho 
pentnltimate one being in a transverse line with the last pit of the 
median row; the Past pit of the inner lateral row is round and deep 
lFauna Japonica, 1839, p. 73, pl. 19, flg. 2. 
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and indicates a large excrescence, perhaps a spine, on the dorsal sur- 
face; 3 pits only are visible in the outer row, the middle pit is in 
transverse line with the anterior pit of the other rows, while the 
anterior pit of the outer row is not quite in line with the two behind 
it. Either side of the pair of small submedian gastric pits there is 
a large cavity. The furrows separating the branchial from the 
gastric and cardiac regions are indicated by sinwo~zs ridges. 
Judging from the proximity of the rows of pits, this carapace is 
narrower in proportion to its length than in other species of Mursia. 
This together with the evidence of a strong prominence laear the 
postero-lateral borders points to a genus different from any described. 
MURSILIA, new genus. 
The rns~ilus resembles that of Muvsia, but lacks the crest or ridge 
on the inferior margin. 
Type of the genus.-Nu?*siZia edytata, new species. 
MURSILHA ECRISTATA, new species. 
Plate 51, fig. 21. 
Type-locality.-Gatun beds. Gatun formation. . lfioce~ae series. 
Robert T. Hill, collector. 
HoZotype.--Cat. No. 135219, U.S.N.M. 
fVeasu~eme~zts.-length of palm, 9.8 mm., height of palm, 7.4 mm. 
Eepresented by only one specimen showing the right palm and a 
portion of the wrist. Palm short and high. Surface finely and 
rather distantly granulated on the upper half of hhe outer surface 
and at the proximal end; more closely granulated on the lower sur- 
face. There are 9 large tybercles arranged in 3 oblique, subparallel 
j rows ; the tubercle at the inferior proximal corner is much the largest, 
I I is flattened above and has a raised rim; between it and the next 
tubercle in the horizontal row, but a little below, there is a smaller 
tubercle. Below the distal tubercle of the horizontal row of 3, and 
nearer the inner than the outer surface there is a small tubercle. On 
the upper margin there are 7 narrow, thickened teeth similar to those 
of Qalappa. Below the sinus between the fifth and sixth teeth 
(counting from the wrist) there is a low tubercle; also one on the 
base of the second tooth. A part of a tubercle near the beginning of' 
the immovable finger is visible. 
The outline of the wrist is defined, but very little of the surface 
remains; a small piece near the distal upper corner is granulated like 
the upper half of the palm. 
The tuberculation of the manus or palm resembles that of ~Vursia, 
the dentation of the upper margin is nearer that of Calappa, while 
%he segment differs from both those genera in lacking the crest on the 
1 lower margin of the palm, 
2 
i Family LEUCOSIIDAE. I LEUCBSILIA JBTWXNEI (Sapassuse). 
Cuaia (ilia) jurinei SAUSSURE. Rev. e t  Mag. de Zool., Yo. 8, 1853, p. 12, 
pl. 13, fig. 4. 
Leucosil.la jurinii BELL, Trans. Linn. Soc. T,OII~OII,  vol. 21, 1855, p. 295, pl. 32, 
fig. 1. 
kocaZity.--Panama Canal Zone. From near Mount Hope in ditch 
through swampy ground. About one-quarter mile from present sea 
beach, 6 to 8 feet above high tide. Pleistocene series. D. F. Mac- 
Donald, collector. April, 1911. Station 5850. 
MatersiaZ.--Six small arm-joints more or less morn; four of them 
are  incomplete at one or both ends. 
X&e.--Length of a large one, 5.6 mm. 
Distribution of Becent Material.-Ranges from Mazatlan, Mexico, 
to  Peru and the Galapagos Islands. 
I LEUCOSILIA BANANENSHS, new species. 6 . 1  Pla te  57, figs. 6-8. 
Type-locality.-Banana River, Costa Rica. Probably equivalent 
to Gatun formation. Miocene series. D. F. MacDonald, collec- 
tor. 1911. Station 5882h, 56, 1 arm, holotype, from seventh fos- 
siliferous zone below the uppermost one of the section. Station 5882g, 
50, 1 arm, paratype (a), from sixth fossiliferous zone below the up- 
permost one of the section. Station 5882f, 3f, 1 arm, paratype: (b ) ,  
from fifth fossiliferous zone below the uppermost one of the section. 
Types.-Cat, Nos'. 324230, 824231, and 824232, U.S.N.M. 
Heasu~ements.-Length of holotype, 11.1 ~ n m .  ; greatest diameter, 
Represented by only 3 arms from 3 different layers. The best 
specimen represents the left arm nearly complete, lacking only the 
distal articulating edge. 
Shape subcylindrical, slightly compressed in a vertical direction, 
-the greatest diameter being proxima.1 to the middle, the smallest 
diameter at the proximal end. The ornamentation coi~sists of 
tubercles or large granules, tbe granules becoming small a t  both ends 
&of t,he arm; around the middle of the segment the granules number 
about 15; the tops of the g r a n ~ ~ l e s  are broken off so that they appear 
much flatter than they really were. Compared with L. juhei, the 
arm is more swollen, the granules less numerous, more equal and 
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LEUCBSPIDAE 1, genus and species indeterminable. 
Plate 60, figs. 7 and 8. 
Locality-Panama Canal Zone. From near Mount Hope in ditch 
through swampy ground. About one-quarter mile from present sea 
beacl~, 6 to 8 feet above high tide. Pleistocene series. D. I?. Mac- 
Donald, collector. April, 1911. Station 5850. Cat. No. 324236, 
U.S.N.M. 
~Pa8e.sial.--Dactylus of left chela, 11.4 mm. long, with proximal 
end lacking. This dactplus differs from those of Persephoazcc, and 
allied genera in its strong curvature ~apwards, supposing the pre- 
hensile edge to be directed inwzerds. This edge is nearly straight 
except just at $he tip and is armed with 25 small uneqnsel teeth, "Lof 
which in the proximal third are the Bargest. Besides this edge the 
su~face  is composed sf  4 high, sn~oothly rounded ridges separated 
by narrow grooves; 2 sf  the ridges nre inferior, send 2 s~~per ior ,  the 
outermost of the latter embracing t11e outer edge and having a 10ngi- 
tudinoel row of punctae near its middle. Each side of t l ~ e  prel~ensilz 
edge there are 2 o r  3 ~ o w s  of punct~e.  Tip of finger bent rather 
abruptly but obliqtlsly inwad ,  while in its upward trend it contiiaues 
the curve of the rest of the dactylus. 
Subtribe BRACHYGNATHA. 
Superfamily RRACHY RNYNCHA. 
Family PORTUNIDAE. 
CALLPNEGTES DECLHVIS, new specle~. 
Plate 66, figs. 1-3. 
Type-Jocality .-Banana River, Costa Bica. Eighth fossilif erous 
zone below t l ~ s  uppermost one sf the seekion. Probably equivalent 
to Gaturn formation. Miocene series. D. F. MacDonald, collector. 
1911. Station 58821; 56. Cat. No. 324262, U.S.N.M. 
J4easz~.sem~ents.-Gre~1te.st height, 14 mm. ; length of manus meas- 
ured horizontally from extreme base of proximal spine, 21 m.; 
thickness, 9.2 mm. 
Bolotype.-The propodus of the left cheliped, with the tip of the 
finger broken off. The palm is prismatic as in recent species of 
Galli~ectes, with 2' facets, more or less distinct ; 4 facets on the outer 
surface and 3 on the inner surface. The surface, or what reinains of 
it, is smooth and shining to hhe naked eye, b ~ ~ t  under a lens, shows 
very fine granulation, and larger scaLtered punctae. The facets are 
sepz~ratecl by blunt ridges; one Facet is a! little above the middle of 
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the outer surface, and has subparallel margins; the facet belo~4.2 this 
witlens$distallly and its lower edge, not very prominent, is contixluaed 
upon the finger, where it  is sharper; the lower facet of the outer sur- 
divided into 2 facets of nearly equal width separated bp a preazni~lent 
The finger is a little curved inmard; can the outer and inner sur- 
face there are 2 $rQcsT;eS, each with a row of large pundae, the groove 
a,t the middle of each surface being deeper than that neaa. the pse- 
Emensile teeth. The teetla are of- moderate size, irregular, the Ba~ger 
ones alteraating with one or two sn~a~ller ones ; st the broad prox'anm.1 
end sf the cutting edge there are 2 small tee-kh side by side, one near 
the inner the otlzer near the outer surface. 
This propodus differs from those of all the Recent GaZZiaaeeies in 
the position of the uppermost facet,. In 6. sapidw, etc., this facet is 
:L part of the outer series, that is, continues the slope of 6he adjoining 
facet on the outer surface; while ia. the fossil it inclines dowizward 
toward the inner sewface except a t  the distal end where it is nearly 
horizontal. Fe~rtheransre, the propodus is shorter in proportion to 
its height than in recent Calli~ecges. 
I have placed this species in 6alliy3ectes rather then in Por twus  
(= Nept~cntcs of authors) because the palm is nearer the shape of 
CYaZZinectes than it is to similar segments in the genus Porturtua, as 
P. sangecinolenfius; the fossil is very unlike any Portu~vus now living 
on the coast of tropical America. 
CALLBNECTES BETHCULA~~S,  new species. 
Plate 643, figs. 5-7. 
Type-2ocaZi8y.--Panma C%~11al Zone. Las Gascadas section, Gail- 
lard Cut. From lowest fossiliferous bed; third bed bels-kv lowest 
limestone beds separated by rows of nodules. Lower part of upper 
half of Culebra formation. Oligocene series. D. F. NIacDonald 
and !I?. Mr Vaughan, collectors. 1911. Station 6020a. Cat. No. 
324261, U.S.N.34. 
Measwremefits.-Greatest height of manus, 315.6 mrn. ; length of 
manus measured horizolatally on middle s f  outer surface, 19.2 mm. ; 
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12'olotype.-The propodus of the right cheliped, the iininovable 
finger being broken off near its middle. . 
I n  shape, this hand is shorter, higher, and thicker than the pre- 
ceding. The surface, aside from the ridges and the uppermost facet 
is covered with a fine reticulation of transverse grooves. The facets 
are 7 in number and in position are like those of C. decliuis, except- 
ing that the narrow uppermost one which appears to belong to  the 
inner surface in C. clechis is more horizontal in C. reticulatzcs and 
forms the upper surf ace of the segment. The next facet on the outer 
side is narrowest a t  the distal end and widens to the middle, after 
which the margins are subparallel ; the next facet widens distally, 
and the next also, but in a lesser degree ; the lower facet is ill defined. 
The 2 facets of the inner surface are subequal and widen distally. 
There is the base of a tooth a t  the inner distal end of the upper 
facet, and a short blunt spine a t  the distal end of the crest between 
the upper and middle facets. I f  there was a tooth a t  the proximal 
end it is broken off. 
The propodal finger bears on its upper edge the stumps of 8 sub- 
equal teeth; nearer the palm on the same surface there are 2 m a l l  
acute tubercles transversely placed, the inner one the larger. 
Aside from the difference in shape and ornamentation between this 
species and the preceding, there is a difference in the forin of the 
facets which may be seen by comparing figures 5 to 7 with I to 3 on 
plate 66. 
CALLINEC'EES, species. 
Plate 65, figs. 1 and 2. 
Locality.-Panama Canal Zone. From the 4 feet of dark, strati- 
fied tuff and clay immediately overlying the lower limestone bed, 
Las Cascadas section. Upper part of Culebra formation. Oligo- 
cene series. D. F. MacDonald and %. W. Vaughai-n, collectors. 
1911. Station 60195. Cat. No. 324255, TJ.$.N.M. 
A specimen of a left mmanus and carpus, very much worn, the upper 
ancl lower margins and the distal end of the manus being lacking. 
The palm is narrower than in C. reticulatu6 described gbove; the 
facet near the middle of the outer surface is wicler than in 6. dectivis, 
and widens distally instead sf having subparallel rnargins as in that 
specles. 
CALLHNECTES, species. 
Plate 65, fig. 7. 
EocaZSty.--Panama Canal Zone. From top part of limy sandstone 
below upper conglomerate, near foot of stairs, Gaillard Cut. Upper 
part of Culebra formation. Oligocene series. D. P. MacDonald 
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and T. W. Vaughan, collectors. 1911. Station 6012~.  Cat. No. 
324268, U.S.N.M. 
The distal third of the iminorable finger of a claw of a CaZlinectes. 
On the prehensile edge is shown the most distal of the large teeth 
customary in tlie genus followed (toward the tip) by 3 smaller teeth; 
the tip is defective, having been broken off, then reattached in the 
wrong place. There is a. punctated groove down the middle of the 
jnner and the outer surface. 
Of the species of CalZimctes living on the Pacific coast of America, 
this fragment resembles most C. toxotes Ordway; which occurs from 
Cape St. Lucas to Peru. 
A R E Y A E U S ,  species. 
Plate 64, fig, 1, 
Eocfi8ity.-Panama Cannl Zone. From near Mount Hope in ditch 
through swampy g~ound.  About one-quaster milt fmrn y rcvn t  r?p8a 
beach, 6 to 8 feet above high tide. Pleistocene series. D. F. Mac- 
Pbonald, collector. p i  1911. Station 5850. Cat. No. 324252, 
U.S.N.M. 
i1IateriaZ.-Five fingers worn and more or less incomplete. Prob- 
ably all are movable fingers or dactyli. Length of most perfect 
specimen: 8.2 mm. On the outer surface there are two grooves dotted 
with minute punctae; one is shallow and near the prehensile teeth, 
the other is above the middle of the segment; on the upper surface 
there are also two punctated grooves, but near together, while the 
inner surface has two furrows similar to those of the outer surfac~.  
Three or four of the prehensile teeth are enlarged as is usual in 
;140rtunids, and the t ip is curved downward. There are evidences of 
close granulation on the uppermost ridges and on the proximal part 
of the segment. 
This is near A. memicams (Gerstaecker 2 ) ,  a Recent species which 
occurs from the west coast of Mexico to Peru. The shape, curvature, 
a d  granulation are similar, but three of the six grooves belong defi- 
nitely to the outer surface. 
E U P R Y E A X  CAELIWECTIAS,  new species. 
Plate 65, figs. 3-6. 
Type-locality.-Banana ~ i v e r ;  Costa Iiic,a ; ninth fossiliferous zone 
below the uppermost one of the section. Probably equivalent to Gatnn 
formation. Miocene series. D. F. MacDonald, collector. 1911. 
Station 5882j; 5d. Cat. No. 324234, U.S.N.M. 
1 Boston Joumz. Nat. Hist., vol. 7, 1863, p. 576. 
2 ~ k c f e n o t a  mexicma Grrstnecker, Arch. fiir Naturg., vol. 22, pt. 1, 1856, p. 131, pi. 5, 
figs. 3 and 4. 
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Jfeaszcremen8s.-Length of carapace, 45 n ~ m .  ; gastro-cardiac suture, 
9.6 m n ~ .  
15?olo8ype.-One male specimen, showing parts of the upper and 
Power surfaces, bnt no appendages. The outer layer of the shell of 
the carapace ,remains only in the central part, where the gastric, 
hranchial and cardiac regions meet. This surface is granulated and 
areolated nmch as in CnZZis'nectes;' tlmh is, the regions are separated 
by definite depressions, the gastro-cardiac groove is transverse, there 
is an areola at the inner angle of the branclaial region, but there is a 
shallower clivision into 2 Jlobnles than in Callinectes. The post- 
gastric area is incomplete anteriorly, so that it is impossible to  tell 
whether it is n~arlred by se raised and granulated margin; the shapa 
of this area most nearly resembles that of C. exasperratus (Ger- 
staecker '), and its granulation that of C. bocourti A. Milne Edwards., 
the. granules being absent or sparse along the lateral arnd posterior 
borders. Across the middle of the gastric region runs a blunt eleva- 
tion, concave forward. The branchiad region is divided in two by 
n depression running obliquely backward and out.ward. These last 
two features suggest the carapace of Euphylaa: dovii Stimpson," a 
species now existing on the Pacific coast of America, between Central 
America, and Payta, Peru. 
Anterior rnargin very brad, as in 27. dovii, most of i t  being 
occnpicd by tho orbits; the front is narrow, T-shaped, much con- 
stricted at  base; the anterior past of the T has a concave surfacp 
and is deflexed to meet the epistomial spine. This is more advanced 
thxn the front.; its tip is brslreaa off. The upper margin of l!se 
orbit slopes backward and outward m d  is somewhat undulating. 
The shape of tlze orbit can not be definitely made out, but a po~ t ion  
of the smooth inner lining of the outer extremity yemains. The 
indications are that Lhe eyestalli is long a i d  the cornea"lextren?ity 
large, as in E. dsvii. 
The sternum and abdomen resemble those of E. dovdi, the anterior 
end of the sternum is depressed, the depression having a convex 
posterior margin, from which a furrow leads back to the abdomen. 
Susfaca of sternum and abdomen covered with large and distant 
punctae. Abdomen broadly triangular ; firstt. segment not dis- 
tinguishable; second, third, and fourth segments each crossed by a 
transverse ridge; third, fourth, and fifth fused, and perhaps also the 
eeconcl with tl~em. Tlae sides of the penult segment axe less con- 
vergent than in E. dovii. 
Tliis species in all the characters visible in the type-specimen ro- 
sembles the genus E'uphyZnx as typified by E. clovii, excepting in the 
1Proc. U. S. Nat. Mns., vol. 18, 1896, pls. 12-23. 
Arch. f. Naturg., vol. 22, pt. 1, 1856, p. 129. 
3 Ann. Lyc. Nat. Hist. N. Y., vol. 7, 1860, p: 226, pl. 5, fig. 5. 
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GATUNIIDAE, new family. 
Characters of the type genus, Ga6mia. 
GATUNIA, new genus. 
Carapace of the customary Cancrid outline, that is, transwrseiy 
oval, with a narrow, dentate front (between the orbits) ; orbits nar- 
row, with a forward inclination; antero-lateral margins arcuate, 
longer than the postero-lateral, and armed with 8 teeth, including 
the orbital tooth ; postero-lateral margins strongly convergent. 
c+enital region very narrow. Carapace without transverse ridges. 
Outer rnaxilliped with the ischium greatly elongate, and longi- 
tudi~lally grooved. 
Chelipeds massive; palms thick, not flattened on the inner side, 
devoid of ridges on the outer side. 
Last pair of feeh with the propodus and dactylus flattened and 
broadened to form a swimming organ as in the Portunids. 
Abdomen of the male with the third, fourth, and fifth segmcalts 
fused. 
This genus resembles the family Cancridae in the form of the 
carapace, front and orbits; while the swimming paddles and the ab- 
domen are like those of the Portunidae. The chelipeds approach 
those of the genus ScylZa in their massiveness, long fingers and lack 
sf  costae, but the absence of spines gives them the appearance of 
many of the Xanthidae. 
Type  of the genttzcs.-Gat?~?zia proawita Rathbun. 
GATUNIA PRBAVPTA, new species. 
Plates 54-56 ; pln te 55, figs. 16 ancl 17. 
Type-locality.-Gatun formation, near Gatun Dam, Panama Canal. 
Zone. Miocene series. Collected by one of the workmen and 
shipped by D. I?. Macdonald. Station 5659. One specimen (holo- 
type), nearly complete. Cat. No. 324289, U.S.N.M. 
Measu~ements.--length of carapace, from tip of submedian teeth, 
133.2 mna.; from median sinus, 123.3 mm. ; width, between tips of 
teeth of posterior pair, 182.5 mm. ; width between teeth of penulti- 
mate pair, the same. 
f30Zotype.-Carapace about 14 times as wide as long ; antero-lateral 
margin strongly arched, cut into 7 strong teeth, besides the tooth 
at the outer angle of the orbit; teeth similar in shape, having a convex 
posterior and a concave anterior margin, tip acute; the 7 teeth in- 
crease in size from the first to the fifth and then diminish to the  
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seventh, which is the most spiniform. The orbit has a strong tooth 
at the outer and at the inner angle and one less prominent between; 
below the inner angle there is a narrow tooth more advanced than 
those above. Frontal region, be.tween the orbits, with a concave 
dorsal surface; anterior border cut into 4 teeth, those of the middle 
pair nearer to each other than they are to those of the outer pair, and 
separated by a shallower sinus; teeth of inner pair oblong, with 
rounded end ; those of outer pair thicker. Postero-lateral margins 
nearly straight; posterior margin slightly convex and thickened. 
Surface covered with a pavement of fine, flattened granules, and 
with less numerous and unequal punctae visible to the naked eye. 
The depression between the gastric and branchial regions is well 
marked except anteriorly, the hepatic region not being defined. 
Genital region very narrow, longer than wide. Cardiac and intestinal 
regions incompletely outlined. 
Neither the eyes nor the antennae are visible. 
Epistome subtriangular, prolonged downward at the middle in an 
acute angle; thence a small button-hole groove runs obliquely back- \ ward. Palatal ridge strong except anteriorly where it is low and I blunt. Pterygostomian region granulate, densely so near the buccal 
cavity. On the sternum a furrow runs obliquely forward from the 
coxae of the chelipeds to the median line. 
The abdomen of the male is broad and at the base reaches to the 
coxae of the last pair of feet; there is only one segment visible be- 
tween the carapace and the third segment; it is probably the second, 
while the first is hidden under the carapace much as in the Portunid 
genus CalZinectes; the second is of nearly even length throughout 
its width; the third, fourth and fifth are fused, but their extent is 
indicated by indentations in the lateral margins and by n short groove 
at the middle; the 3d segment is produced sideways beyond the 
2d and 4th and its margins are very convex ; margins of the 4th to 
6th segments, inclusive, taken together are slightly convergent, those 
of the 4th a little convex; 6th segment about 1% times as wide as long: 
terminal segment nearly as'long as the preceding, subtriangular, end 
Chelipeds very stout, in general 'smooth, there being no ridges nor 
spines. The surface is finely granulate and punctate, the granules 
a little higher than on the carapace. The inferior, anterior margin 
is the only margin of the merus visible; i t  is smoothly rounded. 
Carpus massive, with a broad tooth at inner angle. Chelae unequal, 
thick, broadly rounded above and below without marginal lines ; 
right or larger manus about 1% times as long as high, left or smaller 
manus about 14 times as long as high; next the articulation of the 
larger palm with the dactylus there is a large lobe or tooth directed 
toward the end of the dactylus, as in ScyZZa. The digits each have 2 
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longitudinal punctate impressions on the outer surface, the larger 
dactylus is more arched than the smaller; the fingers cross each 
other a little before the tips, at least in the smaller chela; the enci 
of the larger immovable finger is broken off; prehensile edges armed 
with large irregular, separated teeth, the basal tooth of the larger 
dactylus being of enormous size and directed obliquely backward 
as in XcyZZa. The distal half or two-fifths of the fingers is dark- 
colored, also the prehensile teeth. 
The 3 pairs of ambulatory legs are only 'partially preserved; they 
would, if extended, reach about to the middle of the manus of the 
chelipeds ; the first five segments are stout ; the propodus, of which 
only impressions exist, has a groove through the middle and appears 
to be flattened; the dactylus can not be made out with any degree of 
certainty; the swimming-feet, or those of the last pair, are very 
broad, the carpus is as broad as long; the propodus is about twice 
as long as broad; the dactylus is lanceolate-oval, about 24 times as 
long as broad. 
Another specimen (paratype a,) lacking the dentate border of the 
carapace, and all appendages except the coxal joints of the legs, was 
taken from the Gatun formation, Gatun Locks, by D. I?. MacDonald, 
May, 1911. Station 5900. Cat. No. 324241, U.S.N.M. 
A much smaller specimen (paratype 6 )  which is identified as 
probably belonging to this species is labeled: "Near Gatun. Mio- 
cene. Bev. G. Rowell. Cat. No. 113706, U.S.N.M." It is probably 
from the Gatun formation. A portion of the left side of the cara- 
pace is preserved, showing the base of the 3 posterior of the antero- 
lateral teeth; on the under side is shown the margin of the buccal 
cavity, fragments of a maxilliped and the base of the cheliped. A 
separate specimen (paratype c ) ,  from the same locality, 'is the left 
manus, somewhat crushed, proximally incomplete and lacking the 
propodal finger, but with the base of the dactylus attached, including 
the first or large, rounded tooth. 
A fragment of a finger bearing 3 teeth (paratype d) is referred 
here; the smooth outer layer is almost gone except a few bits near 
the teeth; it was taken from the 85-foot cut on north side of big 
swamp on relocated line of the Panama Railroad, I+ to 2 miles be- 
yond Camp Cotton toward Monte Lirio ; Gatun formation ; Miocene 
series; D. F. MacDonald and T. W. Vaughan, collectors, 1911; 
Station 6030; Cat. No. 324242, U.S.N.M. 
I refer here with doubt a curved fragment of a thick-shelled species, 
which has a large tooth occupying half its surface. It may belong 
near one of the articulations. It was taken at Station 6033b, in the 
upper part of the lowest bed, Gatun section; Gatun formation; 
Miocene series; MacDonald and Vaughan; 1911; Cat. No. 324286, 
U.S.N.M. 
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The larger claw of this species is strikingly like that described by 
A. Milne Edwards1 under the name 8cyZla micheZini from Sceaux, 
near Dou6, France, in the Miocene shell deposits of the shell-marl 
of Anjou. M. Milne ~ d w a r d s  founded the species on the claw alone. 
It is very likely congeneric if not conspecific with the form here 
described. 
Family XANTHIDAE. 
CARPILIUS, speciea. 
Plate 58, fig. 22. 
Loc~Zity.-Panama Canal Zone. Foraminifera1 marl and coarse 
sandstone about 200 yards south of southern end of switch a t  Bohio 
Ridge station, relocated line Panama Railroad. Upper part of 
Culebra formation. Oligocene series. D. F. MacDonald and T. W. 
Vanghan, collectors. 1911. Station 6025. Cat. No. 324243, U.S.W.M. 
M~teria1.-Piece of propodal segment of ambulatory leg on left 
side of crab. Length 17 mm., greatest width 7.2 mm., least width 
5.7 mm., proximal thickness 4.5 mm., distal thickness 3.7 mm. Viewed 
dorsally, the anterior margin is slightly convex, the posterior faintly 
concave. Viewed edgeways, the upper surface is longitudinally con- 
vex, and 'the lower surface concave. Cross, section oval. Surface, 
except for accidental breaks, smoothly rounded, without ridges, 
furrows, or tubercles. 
I n  its smoothness and general form, resembles the propodus of the 
first ambulatory leg of Carpilizcs corall~nus (Herbsk 2 ) ,  for which 
reason I venture to attach the name Carpilks to this fragment. 
WETERACTAEA LUNATA (Milne Edwards and Lncas). 
Plate 63, figs. 7-9. 
PiEumnus Eunatlts MILNE EDWARDS and LUCAS, d'orbigny's Voy. Amer. Rler., 
vol. 6, 1843, p. 20 ; vol. 9, atlas, 1847, pl. 9, fig. 2. 
Locality.-Costa Rica: City of Port  Limon. Port Limon forma- 
tion. Pliocene series. Dr. L. A. Wailes, collector. Station 4269. 
Cat. No. 324265, U.S.N.M. 
Dis6fibzction.-Recent, San Diego, California, to Chile. 
Material.-One specimen showing distal portion of outer surface 
of larger palm, with proximal half of dactylus (showing all sur- 
faces) attached. This must have belonged to a small individual 
with carapace about 15 rnrn. wide. The fossil is crushed and the 
tips of the tubercles are lacking. The shape of the two segments so 
1 Histoire des Crustaces podophthaImaires fossiIes, Paris, 1861, p. 136, pl. 3, figs. 3, 38. 
SNaturg. d. Krabben u. Krebse, voI. 1, 1783, p. 133, pI. 5,  fig. 40. 
172 BULLETIN 103, UNITED BTA!l!ES NA!CTONAL MUf3EUM. 
far as it is preserved accords with that of recent specimens; the 
dactylus is more deflexed than it could be if the immovable finger 
were preserved i m  s i b  The tubercles of the palm are arranged 
in general as in recent individuals, and slight divergences are attribu- 
table to individual variation. The dactylus has 6 punctated grooves, 
and the prehensile tooth situated at  a little distance from the base is 
present; the three uppermost ridges bear some tubercles, the outer 
ridge two tubercles, the upper one three tubercles, and the inner ridge 
one tubercle followed by several crenulations. 
PLANOPEUS ANTEPURPURE~JS, new species. 
Plate 58, figs. 3-11. 
Type-bcali$y.-Panama Canal Zone, Prom near Mount Hope in 
ditch through swampy ground. About one-fourth mile from present 
sea beach, 6 to 8 feet above high tide. Pleistocene series. D. F. 
MacDonald, collector. April, 1911. Station 5850. 
Types.-Cat. No. 324245, U.S.N.M. 
Ma$wial.--l8 dactyli of stronger chela from right side; 9 dactyli 
of stronger chela from left side ; 4 dactyli of weaker chela from left 
side; one propodal finger of weaker chela froin right side. 
With one exception these digits belonged to small individuals ; the 
exception, a right dactylus 12.8 mm. long, is made the holotype. 
T11e dactyli are very much like the corresponding parts of % 
pwpzcmua kockington,l a recent species ranging from Lower Cali- 
fornia to Peru. The only differences are as follows: The fingers are 
a little longer, slenderer, and straighter; the large basal tooth of the 
stronger chela is closer to the arkiculation with t=he manus; there is no 
coarse granulation on the basal portion of the dactyli, as there is on 
the living form. Most of the specimens are purplish-blue except at 
lower groove of tLhe outer surface is nearer the lower margin. As &his 
finger- was not attached to a dactylus, one cannot be positive that it 
belongs to the same species as the dactyli. 
PANOPEUS TRIDENTATUS, now species. 
Plate 58, figs. 12-15. 
Type-locality.-Panama Canal Zone. From near Mount Hope in 
ditch through swampy ground. About one-quarter mile from present 
sea beach, 6 to 8 feet above high tide. Pleistocene series. D. F. 
MacDonald, collector. April, 1911. Station 5850. 
Type$.--Cat. No. 824244, U.S.N.M. 
--- -- 
I Proc. California Acad. Sei., vol. 7,  1876 (18'iT), p. 101. 
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Material.-Eleven dactyls and three propodill digits of the right. 
chela, all detached. One of the dactyls is made a holotype. 
LUemu~~ements.-Length of longest dac~yl  9.2 mm., heighk 3 mrn* ; 
length of holotype 8.1 rnm., height 2.3 mm. 
Ho2otype.-1 have cboseii a small specimen for holstype because 
it is the best preserved. The dactyl is rather slender for the major 
chela sf a Panopeid, but it has %hs general character of Panopews 
and its allies. The prehensile edge has 3 emzlarged teeth, pl,aced as 
follows, beginning a& the proximal end: 1 l,! 2 s., I 1.. 3 s., 1 1., 7 s.? lip* 
The proximaal toot l~  is of the customary backvard-pointing type, 
anit is of moderate size compared to t h e  basal tooth of living f i n - -  
opeids. The second of the large teeth is of nearly the same size:m 
more pointed, and directed downward ; the third large tooth is ds&~--- 
itely smaller than the others. The small teeth are lnncqual and shaF 
low. The longitudi~lal depression either side of the teeth is paam- 
tate; there are 3 other punetate furrows, one external, one internal 
and the other dorsal but neokrer the outer side; just within the proxi- 
mal half sf the dorsal furrow there is n marginal line of grztmnlesY 
Pu1mtypes.-The number of sn~all  heeth intervening betweeo the 
larger teeth of the prehensile edge vary as follows, beginning at  tha 
proximal end : 1-3, 4-6, 6-8. 
One can not be sure that the propodal digits referred here belong 
to the same species as the dactyli. They too have 3 large teeth, vhieh 
are subequnl and are separated by small teeth as follows, beginning 
with the proximal large tooth: 2, 4-5, 4-6. Proximal end broken 
off in each case, but in ono instance ,z small tooth is visible prosimah 
to the first large tooth. When an immovable finger is applied against 
a movable finger of compHementtlry size, the Easge teeth of $he former 
shut ilsto the sinuses distal to the correspoading large teeth of the 
latter. There are 8 lo~zgitudinal punctate depressions on each pro- 
podua, one adjacent to  the teeth on either side, one external, one in-" 
krnal ,  arid two inferior. 
Plate 66, figs. 8 and 9. 
Locality.-Froin the four feet of dark, stratified tuff and clay 
immediately overlying the lower limestogle bed. Eas Gascadas sec- 
tion. Upper part of Culebra formation. Oligocene series. D. F* 
MacDonald and T. $Tr. Vaughan, co3ilectsrs. 1911. Station 6019b, 
Cat. No. 324254, KJ.S.N.14. 
Material.--One dactylus of right cl~eliped, wikh proximal end in- 
complete. Dactylns very broad at  base i11 proportion to its lengtkn,. 
also unusuallly thick. Length, 9.2 mm. ; width, 4.7 man. ; thickness, 
3 mm. I n  outer view the upper margin is much curved, the surface 
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is much worn, but there is a line of punctae visible through tame mid- 
dle; there is a large subbasal tooth directed oblicluely backward, and 
bounded posteriorly by a, deep, wide groove; the tooth does not pro- 
ject beyond the general lower margin, but i t  rnRy have done so when 
entire. On $he distal portion of t.he outer edge of the prehensile sur- 
face there are a few shallow crenulations. 
This specinnell comes nearer to Pm,opew than to any other known 
genus; from P. chilensis Milne Edwards and Lucas l it diflers in 
its greater width9 in the large tooth originating higher up on Iho 
outer surface and in the groove behind i t  being deeper and more 
extensive. 
EUEYTTUM (CRENULATUM, new species. 
Plate 64, figs. 8 and 9. 
Type-ZomZity.-Panama Canal Zone. From near A50unt Hope in 
ditch through swampy ground. Abornt one-quarter mile from paes- 
ent sea beach, 6 to 8 feet above high tide. Pleistocene series. D, F. 
MacDonald, collector. April, 1911. Station 5850. 
Bolotype.-Cat. No. 324253, B7.S.N.M. Dactylus of sight chela, 1.6 
mm. long. This has the general shape s f  a Ezt~ytiunz finger, but the 
large basal tooth of the prehensile edge is inserted higher up, its 
oblique base running posteriorly well up on the outer surface; the 
tooth is directed skrongly baclrward and is broadly rounded a t  the 
extremity. It is followed by about ten low teeth, the first and third 
of which are the larger. Somewhat above the middle of the inner 
:ad of the outer surface there is a longitudinal depression containing 
a row sf a few punctae. There is a deep groove on the lrpper sur- 
face and just within i t  but higher up t l~ere  is a row of separated 
granules or crenulations; they point ou%wa~-d, $hat is, re side view of 
them may be obtained by looking down on the top of the finger. 
The ridge just outside the dorsal groove is proximally microscopically 
" granulate. 
This finger can not be referred to E. a@ne or E. tr.ista.ni3 of the 
Panamian fauna on account of the elevation and direction of the 
basal tooth, and the row of gnnules on the upper edge. 
Family GONEPLACIDAE. 
Subfamily PRSONOPLACINAE. 
EUSYPLAX CUEEBRENSPB, new species. 
E'l~te 66, figs. 13 and 114. 
Typo-zoec~liiy.-Panan~a Cans1 Zone. Top part of limy ssrmdst;ons 
below upper conglomerate, near foot of stairs: Gaillard Cut. Upper 
~D70rb igny ' s  Vog. AmEr. M&r., vol. 6, pt. 1. 1843, p. 16 ; vol. 9, atlas, 1847, pl. 8, fig. 2. 
aPanopezcs affigzis Streets and ICingsley, Bull. Essex Inst., vol. 9, 1877, p. 106. 
SEathbun, PFOC. Bid .  Soc. Washington, voI. 19, 1906, p. 100. 
I 
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part of Cwlebra formation. Oligocene series. 0. F. MacDmald 
:imd T. W. Vawglhan, collectors. 1911. Station 6012~. 
f2'ol~type.-Cat. No. 324226, U.X.N.ISL Propodus of right and 
alaajor ckaeliped with only the base of the immovable finger remaining. 
- 1 Pahl  swollen. In side view the upper and lower margins are arcu- 
p groove which is prolonged on the finger. The palmar tooth which 
n 
le 1 overlaps the dactylus is present; also 4 prehensile teeth of the fixed 
ate, tha palm narrowing consj.derab1-y toward the wrist. Surface 
,smooth. At the distal end above the lower margin there is a deep 
- 
finger, arranged in 2 transverse rows on the upper surface, the outer 
!-00th of the distal. pair being much the largest. 
! I  Meusuwments.-Len& of palm, to sinus, 6.5 mm.; height, 4.3 
man. ; thickness, 2.7 mm. 
This spekimen has the general f ~ r m  of E. nitidn Stimpson,l a Re- 
i cent species occurring on the coast of the Gulf of Mexico and the 
I West Indies. I have no example of the Panamian species, E. poZita . 
" Smith for comparison. E. dtida is considerably larger than the I fossil form, the fixed finger is  somewhat wider a t  the base but it has ' the 4 basal teeth similarly disposed; the proximal end of the upper 
LCF; 
I margin is thinner and more acute than in E. cukbrens-is. 
1s 
Subfamily HEXAPBDINAE. 
: Living representatives of this subfamily are restricted to the h d o -  
' , Pacific region. 
-*- 1 Genus THAUMASTOPLAX Miers. t l 
if 1 Thaumaetoplax MIEES, Ann. Mag. Nat. Hist., ser. 5, vol. 8, 1881, p. 261. 
1. : The generic position of the species placed here has to be deter- 
IY mined by the characters discernible in a dorsal view. As in Thaw 
mastoplax, the shape of the carapace is subrectangular with the 
antero-lateral corners rounded off; the second ambulatory leg i s  
stronger than the first and third. Of the other Hexapodinae, or * 
Goneplacids wikh only 3 pairs of walking legs, Hexapus da Haan 
is more subcylindrical and has the three legs of subequal size; Lamb- 
(?oplu2lZuk9 Alcock ' has smaller orbits ; BexapZm Doflein has very 
oblique orbits seen from above, while Paedzcma Rathbun (==Amor- 
phopzds Bell l) is said to be almost cylindrical. 
=Ann. Lgc. Nat. Hist. New York, vol. 7, 1859, p. 60. 
Trans. Connecticut Acad. Sci., vol. 2, 1870, p. 163. 
"auna. Jnpoa., 1833, p. 5 ;  1835, p. 35. 
JouI'~. Asiat. Soc. Bengal, vol. 69, 1900, p. 329. 
Wiss. Ergcb. deutschen Tiefsee-Exped. Valdiuia, 1898-99, vol. 6, 1904, p. 122. 
@PIOC. Biol. Soc. Washington, vol. 11, 1897, p. 163. 
3our. Linn. Soc. London, Zool., vol. 3, 1858, p. 27. 
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THAUMASTBPEAX PRIMA, new species. 
Type-ZocaZity.-Panama Canal Zone. Las Cascadas section, Gail- 
lard Cut. From lowest fossiliferous bed; third bed below lowest 
limestone beds separated by rows of nodules. Lower part of upper 
half of Culebra formation. Oligocei~e series. D. I?. MacDonald 
and T. W. Vaughan, collectors. 1911. Station 6020~ .  
Mea~urements.-Length of carapace, paratype, 12.2 mm. (ap- 
p r o ~ . )  ; width, 18 im. (approx.) The holotype is a little wider, 
about 19.6 mm., but the length can not be measured as the front part 
of the carapace is not visible. 
IIolotype and paratype.-Carapace about 1+ times as broad as long, 
longitudinally very convex, from *side to side nearly horizontal. Up- 
per surface not bordered by a definite line; H-shaped depression in 
tlne center of the carapace deep; surface deeply pnnctate, punctae 
crowded near the margins, sparse near the middle. Fronto-orbital 
distance about two-fifths as great as the extreme width of the car&- 
pace. Antero-lateral margins long, arcuate ; postero-lateral rnurgins 
snbparallel ; posterior margin slightly convex. Front deflexed and 
widening a little from the base of the eyestalks downward. The 
orbit is about as wide as the narrowest part of the front and is filled 
by the eyestalk; its upper margin is transverse. 
Chelipeds short, when flexed scarcely reaching beyolid the outcr 
end of the orbit; carpus very large, convex, srnootl-n, and punctate; 
chela small, not much longer khan carpus and considerably nar- 
rower; finger shorter than palm; the end of the finger is, however, 
not visible. The merus of the first leg reaches quite to the end of 
the carpus of the cheliped, its upper sinargin has a row of small 
conical tubercles or granules, and there is a cluster of granules near 
the articulation with the carpus. T11e merus of the second leg 
reaches a little beyond that of the first, and is very much stronger; 
it also has a superior row of granules and a few granules on the 
outer surface; carpus elongate, about half as long as merus; pro- 
podus as wide as the greatest width of the carpus; only a portion 
of it is visible. Third leg very much shorter and slenderer, its 
carpus reaching little beyond the merus of the second pair; its rnerns, 
as well as that of the second pair, is longitudinally grooved. 
The above description is made from two specimens from the same 
place. Each specimen was enclosed in a nodule which is broken in 
two. The holotype shows the upper surface of the carapace (ex- 
cept the front part) ,  portions of the left cheliped, and of the 3 legs 
of both sides. The nodule is not large enough to have included the 
whole of the legs in their extended position. Cat. No. 324227, 
U.S.N.M. The paratype shows t l ~ c  arapace only; there is no trace 
of chelipeds or legs; the nodule is very little wider than the carapace. 
Cat. No. 324228, U.S.N.M. 
Family GECARCINIDAE. 
1 CAjEtDISOMA GUANHUMI Eatreille. 
I I Plate 64, figs. 2-4. 
Cardisoma guartkacmi LATEEILLE, ncgc. &T6th., Hist. Nat., Pasectes, vol. 1G, 1 1825, p. 685. 
I 
1 EocaZity.-Costa Rica: City of Port Limon. Port Limon forma- 
tion. Pliocene series. Dr. L. A. Wades, collector. Station 4269. 
' Cat. No. 324203, U.S.N.M. I Matem?aZ.-Left propodal finger of cheliped, with extremities lack- 
I ing; length 18.5 mm. Pieces of t l ~ c  outer crust remain along the pre- 
I 
1 hensile teeth, around the distal end, and on the lower part of the ' proximal end, where it shows the characteristic scaly granulation of 
the species. 
1 . D&tribution of Becent Mate.r-iaZ.-From Bahamas and Florida 
Keys to Brazil ; Bermudas. 
Family BCYPODHBAE. 
1 
UCA MACRODACTYEUS (Milne Edwards and Lucss) . 
Plate 64, fig. 7'. 
Gelasimus nzacrodactylus MILNE EDWARDS and Lucas, d'orbigny's Voy. 
Am&-. MGr., vol. 6, 1343, p. 27; vol. 9, atlas, 1547, pl. 11, fig. 3. 
Locality.-Panama Canal Zone. r r o m  near Mount Hope in ditch 
through swampy ground. About one-quarter mile fro111 present sea, 
beach, 6 to 8 feet above high tide. Pleistocene series. D. F. Mac- 
Donald, collector. April, 1911. Station 5350. Cat. No. 324251, 
U.S.N.M. 
Maferia2.-A single dactylus, 6.7 man. long, of an ambulatory leg 
corresponds with that of a recent specimen from Costa Rica. The 
dactylus is rather slender, regularly tapering ancl strongly curved 
on its concave as well as on its convex margin, i t  has 6 longitudinal 
grooves separated by as many smooth rounded ridges; toward the 
horny tip these ridges are themselves guttered by a narrow groove. 
Distribution of Recent Material.-From Guaymas, Mexico, to Val- 
paraiso, Chile. 
IBRACHYRHYNCHA, family, genus, and species indeterminable. 
Plate 64, fig. 6. 
Loc&ty.-Panama Canal Zone. jLas Cascadas section, Gaillard 
: Cut. From lowest fosiliferous bed. Third bed below lowest lime- 
I 
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stone beds separated by rows of nodules. Lower part of upper half 
of Culebra formation. Oligocene series. D. F. MacDonald and 
2'. W. Vaughn, collectors. 1911. Station 6020a. Cat. No. 324294, 
U.S.N.M. 
Materia$.-A specimen 9.3 mm, long and 7.7 man. wide, which re- 
sembles the proximal part of the right manus of a crab. The outer 2nd 
lower surfaces are exposed, but the outer layer of shell has almost dis- 
appeared. The surface gradually ascends to a line a little below the 
middle where a blunt longitudinal ridge is formed. Just  below the 
upper margin, and also just within the lower margin on the inner 
side, there is a narrow furrow. 
The blunt crest is suggestive of the Portunidae. 
, BBACHYRHUNCHA, family, genus, and species indeterminablte. 
Plate 64, fig. 5. 
Lsca2ity.-Panama Canal Zone. Eas Cascadas section, Gaillard 
Cut. From lowest fossiliferous bed. Third bed below lowest lime- 
stone beds separated by rows of nodules. Lower part of upper half 
of Culebra formation. Oligocene series. D. F. Macnonrtld and 
T. W. Vaughaii, collectors. 1911. Station 602Oa. Cat. No. 3242587 
U.S.N.M. 
Materiak-Two specimens, each embedded in n nodule, of a frag- 
ment whicb appears to be the melvs segment of an ambulatory leg 
sf  a crab. The surface is flat, the lateral margins are arcuatc and 
there is a shallow longitudinal depression near one edge. The shape 
is very suggestive of the Portunidae aiid yet they do not closely 
reselmble any known species. 
Family PARTWENOPIDAE. 
BARTHENOPE FANAMENSIS, new species. 
Plate 66, figs. 10 and 11. 
Type-loenli!iCy.-Pana~na <>anal Zone. Eas Cascadas section, 
From fifth or topmost limestone. Emperador lirnestoi~e. Oligocene 
series. D. F. MacDonald and T. W. Vaughan, collectors. 1911, 
Station 601 9g. Cat. No. 32425'7, 87.9.N.M. 
dleasz~~ements.-Len@l1 of arm measured along lower margin (in- 
complete), 24.6 mm. ; distal width, measured on inner, lower surface, 
6.6 mm. ; minimum width, on the same sarface, 4.7 null. 
Uolotype.--One specimen represented by only the merus joint of 
the left cheliped. This segment is thick; a cross section is quadsi- 
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lateral and nearly as broad as long; the proximal end is broken off, 
the distal end is ernbeddecl in a hard matrix. The two  upper sur-  
faces are each not much more than half as wide as either of the two 
lower surfaces. The upper, inner and outer margins are armed with 
irregular spines and tubercles, the lower inargin with taxbercles only, 
which are not i a i  a single row; the surfaces also have a few scattered 
spines and tubercles. %he tips of most of the spines are broken off; 
the largest spines are one on the upper margin near the proximal end 
(of the specimen), and one just above tlae outer margin in the middlc: 
third. The distal extremity of the segment widens in a manner sug- 
gestive of the propodus of a Parthenopid, but i t  is not triangular- 
prismatic as customary in the propodal segments. 
BARTWENOPE PLEISTOCENXCA, new species, 
Plate 61, figs. 10 and 11. 
Type-locality.---Panam Canal Zone. l?rom near Mount Hope in 
ditch through swampy ground. About one-quarter mile from pres- 
ent sea beach, 6 to 8 feet above high tide. Pleistocene series. D. F. 
MrecDonald, collector. April, 1911. Station 5850. Cat. No. 324247, 
U.S.N.M. 
Bolotype.-Propodal finger of right and major chela ; lower proxi- 
mal portion missing. Lower margin, so far as i t  remains, nearly 
straight, tip upturned; upper margin broad at the proximal end 
and armed with 5 unequal blunt teebh; the first or that nearest the 
palm is broadly united with the second which is much larger; third 
of similar size and shape to the second aud well separated fmm it; 
fourth much smaller and fifth ~ i n u t e .  Four lateral rows of pu~nct~e,  
one either side of the prehensile teeth, snci one through the middlc 
of the inner and of the outer surface. The posterior half of both 
surfaces is sparse!y covered with prominent and very unequal 
granules. 
Parthenope ezcawata (Stimpson)' of ~vhich thcre is an example 
from Panama in the United States National Museuln collection has 
a similar prehensile surf ace, but the lateral face is shorter and higher 
and is granulate all over outside. 
fi 
r! Qntzcnia prou~i ta  Rathbnn, holotyp~,  dorsal view, X 2.  1 1 
Gatu?ain prsauita, holotgpe, ventral view? X 4. 
La.nzbrtte esca~vat.us Stimpson, Ann. T,yc. Nat. Hist. New York, vol. 10, 1871, p. 98. 
-. - 
- - --A? I- - - --a 
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PLATE 56. 
Gu tur~ia proavita, holotype. 
FIG. 1. Anterior view, X $. 
2. Posterior ~'iew, X $. 
P1.m~ 57. 
Prc,. 1. Natantia, indetermirzable, lateral view of pleon. X 2, 
2. Acius reicicu7at.t~s Rathbun, holotype, outer view of prtppoclus of left 
cheliped, X 3. 
3. Pml~ression of same. 
4. d4acrob?.a~7?i~~?~, species, Gat. Ko. 324256, outer vie~v of propodus of left 
chelipecl, X 3. 
5 .  Upyer view of same. 
-6. Lczieosilin I:nna~ze+bsis Rakl~bun, pnralypc a, arm joint, X 3, 
7 .  Lezicosi7ta bfii?,a?be~?s.is, .paratype b, arm joint, X 3. 
8. Lez~uosilicc bonnta{ nais, holol ype, arm joint, X 3. 
9. 3JawoD1-aci~ia~i1, ?, species, Cz~t. KO. 324248, segment of large clleliped, 
x 3;. 
10. ,4~i !~s? ,  sj;ecies, Cat. No. 324250, sc:aphoceritz, X 34. 
11. Go?biiioci~sZe? ctnl iafn Ratbbun, hololype, outer viexi- of dactylns of left 
eheliped, X 2.  
12. Lower view of same, ;< 2. 
13. ATsph.i'ops cosiaZ?cs Rat l~bl~n ,  llolutypc, clactylus of left chclipecl, inner 
view, X 3;. 
64. Dorsal view of snrne, X 33. 
15. Neph~ops cos to t?rs, pai4atype a, clactylus of left eheliped, dorsal view, 
x 33. 
IB. Ncp7xro21s eoslat?!s, paralyrbe c, propodal finger of left cheliperl, dorsal 
view-, X 34. 
17. Nep7zrop8 c~stntils,  parwt>--pe 71, daetylus sf left cheliped, dorsal view, 
x 34. 
18. Peil.oZiaihes a ~ l t u s  Rathbi~u, E~talntj~pe, palm of left rlieliped, dorsal view, 
x 39. 
'19. Inner view of same, X 33. 
20. Ventral view of same, X 3;. 
91. P~chyche7cs laizes E:ithbuu, hol~type,  propodus of left cheliped, ventral 
view, X 33. 
I 22. Dorsal view of same. 23. Pach~cAeTes tat?l,s, paratype, left chela, dorsal vien-, X 339. 
24. Calappa costaricafen Rathbun, holotype, portion of propoclus of left 
1 chela, outer view, X 3. 
I 25. Wephq-ops, species, Cat. TVo. 324219, dactylus of right cheliperl, prehensile 
li 
edge. X 39. 
26. Dorsal view of same, X 34. 
27. Dfarsilia ecristata Rathbun, holotype, right cheliped, outer view, X 3. 
$FIG. 1. CcclappelEa quaclrispina Rathbun, holotype, impression of carapace, X 3. 
2. Carapace of figure 1, X 3. 
3. Palzopeus a?btepz~rpureus, Bathbun, holotype, dactylus of right chelipecl, 
X 34. 
FIG. 4, 5. Panopezcs antepf&~pure.tcs, pnratypex, dactyli of right chelipeds, X 34. 
6. Panopews a~ztepz~~-pt~re~cs, paratype, immovable finger of right cheliped, 
x 34. 
7-11. Panopeus antepurpureus, paratypes, dactyli of left chelipeds, X 39. 
12. Panopem~s tricleqztatus Rathbun, paratype, dactylus of right cheliped, X 33. 
13. Punopcus tridentettz~s, paratype, propotin1 finger of right cheliped, X 39. 
14. Panopeus tridentatus, holotype, dactylus cf right cheliped, outer view, 
x 33. 
15. Upper edge of same, X 3%. 
16. Fragment of Gntzenin plSoavita ??, Cat. No. 324286, showing lobe in profile, 
X 2. 
17. Flat surface of same, X 2. 
18. Gulliannssn 7~ilZi Rathbun, paratype 6, sisth segment of pleon, X 2. 
19. CuZlia?aassa hilli, bolotype, merus and carpus of right cheliped, X 2. 
20. Culliunnssa Izilli, 13aratype CI, right cheliped, X 2. 
21. -Mursict macrlolzaldi Rathbun, holotype, left palm, >< 2. 
22. Cnrpilizbs, species, Cfit. No. 3524243, piece of propodus of a left nmbulatory 
leg, X 2. 
FIG. I C'e~lliaf~as~a OVUZ&S Rathbun, hoiotgpe, left chelil~ecl. X 2. 
2. Balliannsaa oz;uZis, purstype a, ~)r.opod~zs of left chelipecl, X 2. 
3. Imp~.essiou of figure 1, X 2. 
4. C'aZlianussa ovalis, paratype 8 ,  carpus of left cheliped, X 2. 
5. Gnlliatz~ssa, species, Cat. No. 324277, manus of left chelipecl, X 34. 
6. Callia?znssa Zacziqzoen Rsathbun, holotype, left manus, distal view, X 3. 
7. Outer view of same, X 3. 
8. Inner view of same, X 3. 
9. Callinmnssa lacureosn. par~type ,  left manus, inner view, X 3. 
10. Outer view of same, X 3. 
11. Distal view of same, X 3. 
I 
1 
I 1 
I 
I 
FIG. I. Callicmassa nzoinensis Eathbun, holotype, propodus of right cheliped, 
lower view. X 3. 
2. Upper view of same, X 3. 
3. Outer view of same, X 3. 
4. CaZZiu~taesa elongata Bathbun, holotype, propodus of left cheliped, upper 
view, X 2. 
1 5. Outer view of same, X 2. 6. Lower view of same, X 2. 
1 7. Leucoaiidae?, indeterminable, Cat. No. 324136, dactylus of left chela, 
I 
I 
I 
I 
I 
I 
I 
: outer view, X 33. 8. Upper view of same, X 39. 
i 9. Cnllianassa scotti Brown and Pilsbry, holotype, left manus, lower view, 
J X 15. 
( I  i 10. CnZlianassa scotti, paratype, Cat. No. 2259, left propodus, upper view, 
; x 14. 
4 
4 11. Out= view of same, X 13. 
12. CaZZianassa scotti, Cat. No. 324279, left rnanus, distal view, X 13. 
1 1  13. CaEZiunassa tmuk Rathbun, holotype, left manus, inner lriew, X 3. 
I : 14. Outer view of same, X 3. 
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PLATE 61. 
IFrc;. 1. CaEZ'ia?znssu erassee Rathbnn, holotype, cl:lctylus of left cheliyed, upper 
~ i e w ,  X 2. 
2. Outer view of same, X 2. 
3. Calliarbassce crassa, paratype, dactylus of left cheliped, onter view, X 3. 
4. Galappa; fiammeu, dactylus of right cheliped, inner view, X 2. 
5. Outer view of same, X 2. 
6. CalPianassa spiizulosa Rathbnn, paratype iu Mus. Acad. PITat. Sci. Phila., 
propodus of left cheliped, onter viem, )a 2. 
7. Cellia~zussa sfrinulosa, holotype and impcession, left propodus, outer 
view, X 2. 
8. Distal view of same bolotype, X 2. 
9. Inner view of same, X 2. 
10. Parthenope pleiu tocelzica ICathbun, Izolotype, propodal finger of right 
chela, upper view, X 34. 
11. Outer view of same, X 33. 
U .  CalEia,nlzssa stridens Rathhun, holotype, left rainus, outer view, X 8- 
13. Upper view 01 same, X 3. 
14. Inner view of same, X 3. 
15. CalManassa crassiman,~ Rathbun, holotype, propodus of left eitmeliped, 
inner view, X 2. 
16. Impression of same, and piece of anger, X 2. 
13'. Hdotype Iaid against impression of same, outer view, X 2. 
18. Mursia obsmcl-ct RatPtbun, holotype, carapace, X 3. 
FIG. I. CalZiafias~a nlngqza Rathbun, holotype, dactylus of right cheliped, inner 
view, X 15. 
2. Outer view of same, X 13. 
3. Upper view of stme, X I*. 
4. CalPianassa qzlac7rntc~ Rathbun?, carpus of left cheliped, upper view, X 2. 
5. Lower view of same, X 2. 
6. Outer view of same, X 2. 
7. CnElinnassa quadratn, Itlolotype, left manus, distal view, X 2. 
8. Inner view of same, X 2. 
9. Outer viem of same, X 2, 
10. CaZlZanassn quadrata, paratype a, left manus, outer view, X 2. 
11. Inner view of same, X 2. 
12. Distal view, X 2. 
13. CaZlianezssa quadrata, paratype e, rfght manus, outer view, X 2. 
14. Calliurtassa quc~drata, paratype d,  left manus, outer viem, X 2. 
FIG. 1. Callianassu abbreviaEa Ratlzbun, holotyl~e: right manus, iliner view, X 3. 
2. Outer view of same, X 3. 
3. Dist:ll view of same, X 3. 
4. Impression of snme, X 3. 
5. Callia?znssn abbrer-lntct, paratype b ,  piece of propodus of left chebiped, 
onter vie~v. '1 3. 
I I I 
I GEOLOGY AND PALEONTOLOGY OF THE CBNAL ZONE, 183 
FIG. 6. @alliarzassa ccbbreviata, paratype a, left manus, outer view, X 3. 
7. Beteracteea lac~ata (Milne Edwards and Eucas), right chela, Cat. No. 
324265, outer view, X 36. 
8. Upper view of same, X 33. 
9. Heter~ctaea lunata, right chela of Recent specimen, Cat. No. 2146, X 34. 
10. CaZlianasaa ,z;aughani Rathbun, paratype 6 ,  portion of propodns of left 
cheliped, outer vie&, X 2. 
13, CaZlia?zassce. vaugI?awi, paratype a, left n~anus, outer view, X 2. 
12. Inner view of same, X 2. 
13. Callianassa vaug l~r~n i ,  holotype, right cllels, outer view, X 2. 
I PLATE 64. 
FIG. I. Aremezls, species, Cat. No. 324252, left movable finger, outer view, 
>( 33. 
2. Cardiso~azn gzcnnhuani Latreille, propodal finger of left elaelipecl, outer 
view, X 3. 
I 3. Lower view of same, X 3. 
4" Upper view of same, X 3. 
5. Brachg~kjj~bcha, indeterminable, @zt. No. 324258, merus of ambulatory 
leg, X 3. 
I 6. Brachgrhylzcha, indeterminable, Cat. No. 824294, right manns, X 3. 
7. Uca mael-odactylzca (Milne Ddwards and Lucas), Cat. No. 324251, dacty- 
las  of ambulatory leg, X 34. 
10. CaZManassaP, species, Cat. No. 324280, meraas of right ehelilpeta (? ) ,  
view, X 34. 
I 9. Upper view of same, X 3q. 
10. CaZZiaaassa?, species. Cat. No. 324250, merus of right cheliped (? ) ,  
x 3+. 
11. EuphyEax fortis Rzthbun, holotype, right side, sho~ving cross sections of 
merus of cheliped and of two legs, X 19. 
12. Front view of same, showing remains of fingers, X I&. 
13. Ventral view of sanlc, X 14' 
FIG. 1. @crlli,$tectes, species, Gat. No. 324255, manus and carpus of left ci:e2ipetl, 
outer view, X 14. 
2. Uppel- view of same, X 13. 
3. Etcphylaz calliazectins Rnthbuu, holotype, dorsal view, X 13. 
4. Posterior view of same, X 14. 
5. Ventral view of same, X I+. 
6. Ante~ior view of same, X 14. 
7. Cnllirzeckes, species. Cat. No. 324288, distal third, Dip missing, of jmmov- 
able finger, X 3. 
PLATE 68. 
FIG. 1. Callkectes declivis Ratbbun, holotype, propodus of left cheliped, upper 
view, X 1+. 
2. Inner view of same, X 15. 
3. Outer view of same, X 313. 
4, Heptzius chiliensis Milne Edwards, Oat. No. 324235, clactylrzs of right 
chela, inner view, X 33. 
5. Galtinecies g-cliczilat?~~ Rathbua, holotype, propodns of right cheliipd, 
upper view, X 3 4. 
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FIG. 6. Inner view of same, X 14. 
7. Outer view of same, X 14. 
8. Panopeus, species, Cat. No. 324254, dactylua of right cheliped, upper 
view, X 3. 
9. Outer view of same, X 3. 
10. Parthewope paftamefisis Rathbun, holotype, merus of left cheliped, outer 
view, X 14. 
11. Inner view of same, X 13. 
12. IIspatus, species, Cat. No. 324239, clactylus of left cheliped, outer view, 
X 2. 
13. El'zbrup1a.z: culebre%sis Xathbun, holotype, propodus of right cheliped, 
upper view, X 34. 
14. Outer view of same, X 34. 
15. Thaufl%astopZax prinaa Rathbun, paratype, carapace, X 2. 
1.6. Impression of same, X 2. 
17. Thauma,stogZax prinza, holotype, X 2. 
18. Irngressioli of same, X 2. 
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abbreviata, Callianaasa --------- 125, 129, 
137,147,182,183 
acanthurus panan~ense, Ma crobra- 
chium ---- ..................... 131 
affine, Eurytium ------------------ 174 
aEnis, Panopeus ------------------ 174 
Arnorphopus--------------------- 175 
angulata, Goniochele ---------_-__- 155 
Anornura . . . . . . . . . . . . . . . . . . . . .  7 34 
a ~ t e p u r p u ~ e u s ,  Panopeus -------- 128, 130, 
172,180,181 
Arenaeus mexicanus -------------- 166 
species ------ 125, 138, 165, 183 
armata, Gormiochele? ---- 125,129,154,180 
Mursia ----------_------- 150 
Porcellnna --------------- 135 
arma tus, Petrolisthes --------_---- 135 
Astacura ........................ 132 
avitus, Petrolisthes ----- 127,129, 134, 180 
Axiidae------------------------- 136 
Axius 123,136 
retieulatus ------- 125,120,135, 180 
species --------- 128, 129, 136, 180 
bahamensis, Cancer --------------- 153 
Petrochirus 153 
Halanus concavus rariseptatus--- 126,129 
ebnrneus ---------- 127,128, 320 
glyptopoma ------------ 127,129 
(Elcsperibalanus ?) , s p e - 
cies ------------- 124,123,129 
bananensis, Leucosilia -- 127, 130, 161, 188 
bocourti, Callinectes -------------- 166 
bouvieri, Petrochirus ------------ 129,153 
Brachygnatha-------------------- 162 
Brachyrhyncha_------------------ 162 
family, genus and 
species indetermin- 
abIe ---------- 125,130, 
177,178,183 
Brachyura---------------------- 154 
Calappa------------------------- 168 
costaricana ----- 127,130,156, 188 
flammea -------- 128,130, 157,182 
gallus .................... 156 
zurcheri ------------ 124,130, 157 
Calappella ..................... 130,157 
quadrispina ---- 125,130,157, 180 
Calappidae ...................... 155 
caIiforniensis, Petrochirus --------- 153 
Calliana ssa .................... 124,136 
abbreviata ------ 125, 129, 137, 
147, 182, 183 
Page. 
CaIlianassla crass&--126, 129, 137, 152, 182 
crassfmana ---------- 125, 129, 
137, 141, 182 
elongata -------- 125, 129, 136, 
139, 146, 181 
hilli ---- 126, 129, 137, 148, 181. 
lacunosa ------------ 124, 129, 
136, 138, 181 
magna-- 125, 129, 137, 151, 182 
moinensis ----------- 126, 129, 
136, 142, 181 
ovalis -- 125, 129, 936, 137, 181 
pellucida - ----- - -- - - --- 151 
quadrata ------- 124, 125, 129, 
137, 145, 182 
scotti-- 124, 125, 129, 136, 148, 
142, 143, 145, 146, 181 
species ---------- 129, 152, 181 
species ----- 125, 129, 153, 183 
spinulosa ------- 124, 125, 129, 
136, 143, 182 
sbimpsoni ------------- 148 
stridens ------------ 125, 129, 
137, 151, 183 
tenuis-- 126, 129, 136, 144, 181 
toulai ------ 124, 129, 137, 146 
vaughani ------- 125, 126, 129. 
137, 148, 183 
Callianassidae ------------------- 135 
CaIIinectes --------------- 963,166, 169 
bocourti --------------- 166 
declivis ------------- 127, 130, 
162, 164, 183 
exasperatus ------------ 166 
reticulatus ---------- 125, 130, 
163, 164, 183 
sapidus---------------- 163 
species ------ 125, 130, 164, 183 
toxotes 165 
callinectias, Enphylax ---------- 127, 130, 
165, 167, 183 
Cancer (Astacus) jamaicensis ----- 131 
bahamensis --------------- 153 
flammeus ----------------- 157 
gallus .................... 156 
Cancridae-------------------~--- 123 
Cardisoma ...................... 123 
guanhumi ---- 127,130,177,183 
Carpilius-- - - -- - - - - - -_-- - -- - - - - - 171 
corallinus ---------,----- 171 
species ------- 125, 138, 177, 181 
I 
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Heteraetaca --------------------- 123 
chiliensis, Hepatus ----- 128,129,155,183 lunata ----- 127,130,171,183 
Hexaplax -- --------------------- 175 
I3euapodinae ------------ '- -----. 123,175 
Iicxapus ----------------------- 175 
hilli, Callianassa--- 126, 129, 137, 148, 181 
Homaridae ---- -- ---- - ----- ------ 132 
injuclicata, Lepas- ----------- --- 128, I24 
jamaicense, NIacrobrachium -------- 131 
jamaicensis, Cancer (Astacus) ------ 131 
jurinei, Eeucosilia ---------- 128,130,161 
lacunosa, Calliaraassa ------------- 124 
129,136,138,181 
La~nbdophaddus ------------------ 175 
Lxmbrus excavatus -------- 179 
latus, Pacihgcheles------ 127,129,134,180 
Lepas injudicata --------------- 126,129 
H~eucosiidae ---- - ---- ------------ 161 
genus and species inde- 
terminable 128, 
ICuctenota mexicana -------------- 166 130,162,181 
Enphylax -,----------I^- Leucosilia -I--------------------- 123 
callinectias -------------- 127, bananensis --- 127,130,161,180 . . .  jurinei ---------- 128,130,161 
lunat-a, Heteractsea 12'7, 130, 171,188 
lunatus, Pilumnus ----------- - ---- 171 
macdonaldi, Mursia ----- 124i,130,158,1Sl 
Macro1,rachinm ------------------ 131 
ipcanthurus p a n a - 
mense --,------- 131 
polita ----------------- 175 jamafcense -------- 1 3  1 
Eurytium --------------I------- 123,174 rnexicanum~- ----- 131 
affin~ ----------------.--- 174 species-- 126,129, 130,180 
cranulatum ---- 128,130,174,183 species- 128, 129, 132, l8G 
tristani ------, - -------- ~xacrodactylus, Gclasimus ---------- 17'9 
uca  ---- 128,130,177,188 
magna, Callianassa- 125, 129, 137, 151, 184 
BZalacostraca -------------------- 131 
mexicana, Euctenota-------------- 165 
mexicanurn, Macrobrachiurn-------- 131 
mexicanus, Ar~nzteus ------------- 165 
palaemon ------------- 131 
michelini, Scylla ----------------- 171 
rnoinensis, Callianasaa ---------- 126,129, 
136,142,181 
Mursia ----------------- ------- 123,100 
Gatunk 130,168 arfnata ------------------- 159 
proavita ------------------ 126, macdonaldi --,--- 126,130,158,181 
obscura --...------- 124,130,159,182 
&Iursilia ------------------------ 160 
ecristata ------- 126,130, 160,186 
Natantia------------------------ 131 
family, genus, and species 
incleterminable---- 129,131,18C 
Kephrops ------------------------ 134 
costatus ------ 12$,129,132,18C 
armata ----- 125, 129, 154, 180 species ------- 128,129,133, 18C 
guauulatns, Petrochirus 153 ~ p ~ t ~ m ~ s  - ----------------- 168 
grossimamus, Pachycheles ---- - 134 nitlda, Euryplax ----------- 17E 
guanhumi, Cardfsoma--- 127, 130,177,183 
Hepatus ---- - ------------------- 12.1 
chiliensis ------ 128, 129, 135, 183 
species -----------.-- 125, 155, 184 
obscura, Mursia -------- 124,130,159,185 
~)cypodiclae ---------------------- 175 
oralis, Calliaoassa ------------ - 125,129 
136,137,181 
Hesperibalanus, species ----- 124,125, 3 23 Qxyrhyncha 
INDEX. 114: 
Pago. 
Borcelllanidae -------------------- 134 
Portnnidae ------------------- - 123,162 
Porkunus '----- -----.----- - ------- 163 
sanguinolentus ---------- 163 
prima, Thaumastoplax -- 125,130,175,184 
Prioao~lrecinae --- ----------- ---- 174 
Proavita, Gatunia - ---- ----------- 126, 
130,168,179,180,181 
purpurens, Fanopeus ------------- 172 
quadrat% CalIianassa ------------- i24 
125,129,137,845,182 
rduadrispha, Calamella-- 125, 130,157,180 ' 
rariseptatus, Balanns co~ncavus-- 126.129 
Reptantia -------------- - ---- ---- 132 
retieulatus, Axius ---,-- 125, 129, 135, 180 
Callineetes ----------- 125, 
138,163,BG4,183 
sanguinolentus, Portunus---------- 163 , 
sapidus, Callinectes------------- 163 
scotti, Callianassa---------- 124, 125,129, 
138, 140, 142, 143, 845, 146, 181 
Scylla 167,168,169,170 
michelini ------------------ 171 
spinulosa, CalIianassa --,--- 124, 
125,129,188,143,182 
a t i m ~ o n i ,  Callianaasn -,------ ,- - - 148 
stridens, Calljaaaasa 125, 
129,134,151,182 
bahamensis -,-,,,--- - -  tenuis, Callianassa - 126,129,136,144,181 
Thalassinfdea. ------------------- 135 
calif orniensis ----- -,,---- Tbaumastsplax -----+------------ 175 
prima -- 125,130,175,154 
armstus ------,--dl--- toulai, Calllianassa ,--,- 124, 129,3187,146 
toxotes, Callinectes -,------------- 165 
tridentatus, Fanopeus-,- 128,130,172, IS1 
Vtristani, Eurytium 174 
Uca, macrodactylus ------ 128,180,147,183 
vaugbani, Callianassa -a ---------- - . 133, 
126,129,137,145,153 
Xanthidae ------------.---- ----- - 171 
surcheri, Calappa ----------- 124.130,151 
